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(57)  Anapparatus and a method are provided which
make it possible to allow a reception apparatus to execute
a cache process in a unit of an application or in a unit of
a presentation unit thereby to make it possible to achieve
an application execution process of high completeness.
The reception apparatus receives, from a transmission
apparatus, signaling data in which an application size
that is a data size of an application, application link infor-
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Description
[Technical Field]

[0001] The present disclosure relates to a reception
apparatus, atransmission apparatus and a data process-
ing method. More particularly, the present disclosure re-
lates to a reception apparatus, a transmission apparatus
and a data processing method ready for communication
data for executing reception or transmission of data, for
example, through a broadcasting wave or a network.

[Background Art]

[0002] OTT (Over The Top) is available as a data dis-
tribution method capable of distributing a content such
as image data or audio data irrespective of a service form
of respective communications carriers. A distribution
content by the OTT is called OTT content, and a distri-
bution service of image (video) data utilizing the OTT is
called OTT video or OTT-V (Over The Top Video).
[0003] As adata streaming distribution standard in ac-
cordance with the OTT-V, the DASH (Dynamic Adaptive
Streaming overHTTP) standard is available. DASH is a
standard relating to adaptive (adaptive type) streaming
distribution for which a streaming protocol based on HT-
TP (HyperText Transfer Protocol) is used.

[0004] In adaptive (adaptive type) streaming, in order
to make it possible for content reproduction to be per-
formed by various clients that are data distribution des-
tinations, a content distribution server of a broadcasting
station or the like creates a manifest file in which seg-
mented files of moving picture content of a plurality of
bitrates and attribute information and a URL (Uniform
Resource Locator) of each of the segmented files are
described, and presents the manifest file to a client.
[0005] The client acquires the manifest file from the
server and selects an optimum bitrate content according
to the size of a display section of the own apparatus or
a utilizable communication bandwidth, and receives and
reproduces the selected content. Also dynamic change
of the bitrate can be performed in response to a variation
of the network bandwidth, and the client side can switch-
ably receive an optimum content suitable for a situation
atany time, and reproduction of a moving picture content
in which occurrence of video intermittence is reduced is
implemented. It is to be noted that adaptive (adaptive
type) streaming is disclosed, for example, in PTL 1 (JP
2011-87103A).

[0006] Development and standardization relating to a
system for transmitting and receiving a content such as
a broadcasting program using one-way communication
by a broadcasting wave or the like from a transmission
apparatus of a broadcasting station or some other con-
tent server to a reception apparatus such as a television
set, a PC or a portable terminal or using bidirectional
communication or one-way communication through a
network such as the Internet are proceeding actively.
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[0007] It is to be noted that, as a prior art document
that discloses a technology for implementing data distri-
bution through a broadcasting wave and a network, for
example, PTL 2 (JP 2014-057227A) is available.
[0008] As astandard relating to a data distribution sys-
tem through a broadcasting wave and a network, stand-
ardization of ATSC (Advanced Television System Com-
mittee) 3.0 is proceeding.

[0009] In ATSC3.0, a configuration is examined in
which middleware for executing a reception process and
so forth of an ATSC3.0 broadcast is incorporated in a
broadcast distribution device (tuner-incorporating de-
vice) in which an ATSC3.0 compliant physical layer (AT-
SC-PHY) so as to make it possible to receive signaling
data including control information and so forth for ATSC
broadcasting to perform various controls based on the
signaling data.

[0010] In particular, a configuration is examined which
makes it possible to implement, by control based on sig-
naling data, an outputting process of a broadcast content
or a data process utilizing various applications provided
through a broadcasting wave or the like utilizing an ap-
plication program utilized in the Internet or the like, name-
ly, a client application, as it is.

[0011] For example, an ATSC3.0 compliant physical
layer (ATSC-PHY) and ATSC3.0 broadcast reception
middleware are incorporated in a reception apparatus of
a broadcast service (not only a server for exclusive use
but also a PC, a TV, a tablet, a smartphone or the like)
installed in a home or at a hot spot.

[0012] This makes it possible for the reception appa-
ratus to utilize, after reception of an ATSC3.0 broadcast
service, an application (for example, an ATSC3.0 DASH
clientapplication) that operates on a reproduction control
section or an application control section of the reception
apparatus to execute reproduction of abroadcast content
or various applications distributed by a broadcast.
[0013] In order for the reception apparatus to execute
an application, a cache process for storing various files
that configure the application, for example, an image file
of moving pictures, an audio file and so forth into a cache
(storage section) in the user apparatus is required.
[0014] However, where the cache (storage section) of
the reception apparatus does not have a sufficient free
capacity, a case in which all of configuration files of the
application cannot be stored occurs.

[0015] If the application is executed while part of the
application configuration files cannot be cached, then
such an application error sometimes occurs that images
(moving pictures) or audio data that have not been
cached successfully are missed or the application cannot
be executed at all.

[Citation List]
[Patent Literature]

[0016]
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[PTL 1]

JP 2011-87103A
[PTL 2]

JP 2014-057227A

[Summary]
[Technical Problem]

[0017] The present disclosure has been made, for ex-
ample, in view of such problems as described above, and
the present disclosure provides a reception apparatus,
a transmission apparatus, and a data processing meth-
od. By the reception apparatus for receiving an applica-
tion through a broadcasting wave or the like and execut-
ing it, they make it possible to execute an application in
a predetermined unit of an application or in a predeter-
mined unit of an application component by a cache proc-
ess by which a data size or link information of applications
or application component units is acquired.

[0018] Further, in one embodiment of the present dis-
closure, areception apparatus, a transmission apparatus
and a data processing method are provided which make
it possible to execute an application with certainty based
on cache data by acquiring data size information or link
information of application components, selecting a
cacheable application or application component based
ontheacquired information and performing a cache proc-
ess.

[Solution to Problem]

[0019] The first aspect of the present disclosure re-
sides in a reception apparatus, including:

a communication section configured to receive first
signaling data in which an application size that is a
data size of each application and application link in-
formation that is link information between the appli-
cations are recorded; and

a data processing section configured to compare a
cache size that is a data size capable of being stored
in a storage section of the own apparatus and a data
size, acquired from the first signaling data, of each
of the applications that have a link relationship with
each other to determine one or more cacheable ap-
plications as cache target applications and executes
a cache process in a unit of an application.

[0020] Further, the second aspect of the present dis-
closure resides in a transmission apparatus, including:

a packet in which application configuration data is
stored;

a data processing section configured to create a
packet in which first signaling data in which an ap-
plication size that is a data size of the application
and application link information that is link informa-
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tion between applications are recorded is stored; and
a communication section configured to transmit the
packet created by the data processing section.

[0021] Further, the third aspect of the present disclo-
sure resides in a data processing method executed by a
reception apparatus, including:

receiving, by acommunication section, first signaling
data in which an application size that is a data size
of each of applications and application link informa-
tion that is link information between the applications
are recorded; and

comparing, by a data processing section, a cache
size that is a data size capable of being stored in a
storage section of the own apparatus and a data size,
acquired from the first signaling data, of each of the
applications that have a link relationship with each
other to determine one or more cacheable applica-
tions as cache target applications and executing a
cache process in a unit of an application.

[0022] Further, the fourth aspect of the present disclo-
sure resides in a data processing method executed by a
transmission apparatus, including:

creating, by a data processing section, a packet in
which application configuration data is stored, and
a packet in which first signaling data in which an ap-
plication size that is a data size of each of the appli-
cations and application link information that is link
information between the applications are recorded
is stored; and

transmitting, by a communication section, the pack-
ets created by the data processing section.

[0023] Furtherobjects, features and advantages of the
present disclosure will become more apparent from a
more detailed description based on the working example
hereinafter described and the attached drawings. It is to
be noted that the term system herein is a logical aggre-
gation configuration of a plurality of apparatus and is not
limited to a system in which respective component ap-
paratus are accommodated in the same housing.

[Advantageous Effects of Invention]

[0024] With the configuration of the working example
of the present disclosure, an apparatus and a method
are implemented which make it possible to allow a re-
ception apparatus to execute a cache process in a unit
of an application or in a unit of a presentation unit thereby
to make it possible to achieve an application execution
process of high completeness.

[0025] In particular, the reception apparatus receives,
from a transmission apparatus, signaling data in which
an application size that is a data size of an application,
application link information, and a data size of each of
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presentation units (PUs) that are application components
are recorded. The reception apparatus compares a
cache size and the data size of each of the applications
and PUs with each other, determines cacheable appli-
cations or PUs as cache target data, and executes a
cache process in a unit of an application or a PU.
[0026] By the present configuration, an apparatus and
a method are implemented which make it possible to al-
low a reception apparatus to execute a cache process
of a unit of an application or a unit of a presentation unit
to allow an application execution process of high com-
pleteness.

[0027] Itis to be noted that the advantageous effects
described herein are illustrative and not restrictive to the
last and there may be additional effects.

[Brief Description of Drawings]
[0028]

[FIG. 1]

FIG. 1 is a view illustrating an example of a config-
uration of a communication system that executes a
process of the present disclosure.

[FIG. 2]

FIG. 2 is a view illustrating transmission data of a
transmission apparatus.

[FIG. 3]

FIG. 3 is a view depicting an example of a protocol
stack of the transmission apparatus and a reception
apparatus.

[FIG. 4]

FIG. 4 is a view depicting a protocol stack relating
to ROUTE and FLUTE.

[FIG. 5]

FIG. 5 is a view illustrating an example of a data
output of the reception apparatus (client) 30.

[FIG. 6]

FIG. 6 is a view illustrating an example of selection
of an output advertisement utilizing various user in-
formation.

[FIG. 7]

FIG. 7 is a view illustrating an example of a config-
uration of the reception apparatus.

[FIG. 8]

FIG. 8 is a view illustrating an example of a config-
uration of an application.

[FIG. 9]

FIG. 9 is a view illustrating a configuration and a link
of applications.

[FIG. 10]

FIG. 10 is a view illustrating an example of corre-
spondence between a size of an application and a
cache size.

[FIG. 11]

FIG. 11 is a view illustrating an example of a cache
target selection process based on correspondence
between a size of an application and a cache size.
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[FIG. 12]

FIG. 12 is a view illustrating an example of an appli-
cation acquisition process based on signaling data.
[FIG. 13]

FIG. 13 is a view illustrating an example of a record
of broadcasting distribution application related data
in a USBD/USD.

[FIG. 14]

FIG. 14 is a view illustrating an example of a record
of a broadcasting distribution application related da-
ta in a USBD/USD.

[FIG. 15]

FIG. 15 is a view illustrating an example of a data
record of an AIT.

[FIG. 16]

FIG. 16 is a view illustrating an example of a data
record of an S-TSID.

[FIG. 17]

FIG. 17 is a view illustrating an example of a data
record of an S-TSID.

[FIG. 18]

FIG. 18 is a view illustrating an example of a data
record of an S-TSID.

[FIG. 19]

FIG. 19 is a view depicting a flow chart illustrating a
processing sequence of a cache process in re-
sponse to a cache size.

[FIG. 20]

FIG. 20 is a view illustrating a particular example of
the cache process in response to the cache size of
the reception apparatus.

[FIG. 21]

FIG. 21 is a view depicting an example of a flow chart
illustrating a particular sequence of the cache proc-
ess in response to the cache size of the reception
apparatus.

[FIG. 22]

FIG. 22 is aview illustrating a description of signaling
data to be referred to upon a cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 23]

FIG. 23 is a view illustrating a particular example of
the cache process in response to the cache size of
the reception apparatus.

[FIG. 24]

FIG. 24 is a view depicting a flow chart illustrating a
particular sequence of the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 25]

FIG. 25is aview illustrating a description of signaling
data to be referred to upon the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 26]

FIG. 26 is a view illustrating a particular example of
the cache process in response to the cache size of
the reception apparatus.

[FIG. 27]

FIG. 27 is a view depicting a flow chart illustrating a
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particular sequence of the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 28]

FIG. 28 is aview illustrating a description of signaling
data to be referred to upon the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 29]

FIG. 29 is a view illustrating a particular example of
the cache process in response to the cache size of
the reception apparatus.

[FIG. 30]

FIG. 30 is a view depicting a flow chart illustrating a
particular sequence of the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 31]

FIG. 31is aview llustrating a description of signaling
data to be referred to upon the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 32]

FIG. 32 is a view illustrating a particular example of
the cache process in response to the cache size of
the reception apparatus.

[FIG. 33]

FIG. 33 is a view depicting a flow chart illustrating a
particular sequence of the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 34]

FIG. 34 is aview illustrating a description of signaling
data to be referred to upon the cache process in re-
sponse to the cache size of the reception apparatus.
[FIG. 35]

FIG. 35 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 36]

FIG. 36 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 37]

FIG. 37 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 38]

FIG. 38 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 39]

FIG. 39 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 40]

FIG. 40 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 41]

FIG. 41 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 42]

FIG. 42 is a view depicting a flow chart illustrating a
process executed by the reception apparatus.
[FIG. 43]

FIG. 43 is a view illustrating an example of an appli-
cation transition process executed by the reception
apparatus.
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[FIG. 44]

FIG. 44 is a view illustrating an example of an appli-
cation transition process executed by the reception
apparatus.

[FIG. 45]

FIG. 45 is a view illustrating a process that utilizes a
service worker (SW).

[FIG. 46]

FIG. 46 is a view illustrating a process that utilizes a
service worker (SW).

[FIG. 47]

FIG. 47 is a view illustrating a process that utilizes a
service worker (SW).

[FIG. 48]

FIG. 48 is a view illustrating an example of a config-
uration of a transmission apparatus and a reception
apparatus that are communication apparatus.

[FIG. 49]

FIG. 49 is a view illustrating an example of a hard-
ware configuration of the transmission apparatus
and the reception apparatus that are communication
apparatus.

[Description of Embodiment]

[0029] In the following, details of a reception appara-
tus, a transmission apparatus, and a data processing
method of the present disclosure are described with ref-
erence to the drawings. It is to be noted that the descrip-
tion is given in the following order.

1. Example of Configuration of Communication Sys-
tem

2. Data Communication Protocol FLUTE, and
ROUTE

3. Example of Communication Process Executed by
Transmission Apparatus and Reception Apparatus
4. Example of Data Output to Which Application in
Reception Apparatus Is Applied

5. Example of Configuration and Example of
Processing of Reception Apparatus

6. Example of Configuration of Application

7. Cache Process of Application

8. Configuration of Signaling Data and Cache Target
Data Selection Process in Which Signaling Data Is
Applied

9. Example of Particular Process According to Cache
Size (Data Storage Permission Size) of Reception
Apparatus

9-1. Example of Process When Data Storage Per-
mission Cache Size of Reception Apparatus Is Min-
imum Size (Minimum) and Only One Presentation
Unit (PU) Is Storable

9-2. Example of Process Where Data Storage Per-
mission Cache Size of Reception Apparatus Is Small
Size (Small) and Plural Presentation Units (PUs) Are
Storable

9-3. Example of Process Where Data Storage Per-
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mission Cache Size of Reception Apparatus Is Me-
dium Size (Medium) and One Presentation Unit (PU)
Is Storable

9-4. Example of Process Where Data Storage Per-
mission Cache Size of Reception Apparatus Is Large
Size (Large) and Plural Presentation Units (PUs) Are
Storable

9-5. Example of Process Where Data Storage Per-
mission Cache Size of Reception Apparatus Is Max-
imum Size (Maximum) and Plural Presentation Units
(PUs) Are Storable

10. Overall Sequence of Data Processing by Recep-
tion Apparatus

10-1. Overall Sequence of Broadcasting Stream Re-
ception Process by Reception Apparatus

10-2. Detailed Sequence of Broadcast Stream Re-
ception Process by Reception Apparatus

10-3. Detailed Sequence of Reception and Analysis
Processes of Signaling by Reception Apparatus
10-4. Detailed Sequence of Acquisition and Execu-
tion Processes of Application by Reception Appara-
tus

10-5. Detailed Sequence of Acquisition Process of
Application through Broadcast by Reception Appa-
ratus

10-6. Detailed Sequence of Cache Process in Unit
of Presentation Unit (PU) by Reception Apparatus
10-7. Detailed Sequence of Cache Process in Unit
of Application by Reception Apparatus

10-8. Transition Process Sequence between Appli-
cations or Presentation Units (PUs) by Reception
Apparatus

11. Particular Example of Application Transition
Process

12. Example of Cache Control Process Utilizing
Service Worker (SW)

13. Example of Configuration of Transmission Ap-
paratus and Reception Apparatus

14. Summary of Configuration of Present Disclosure

[1. Example of Configuration of Communication System]

[0030] First, an example of a configuration of a com-
munication system thatexecutes a process of the present
disclosure is described with reference to FIG. 1.

[0031] As depicted in FIG. 1, the communication sys-
tem 10 includes a transmission apparatus 20 that is a
communication apparatus that transmits a content of im-
age data, audio data or the like, and a reception appa-
ratus 30 that is a communication apparatus that receives
the content transmitted from the transmission apparatus
20.

[0032] The transmission apparatus 20 particularly is
an apparatus at the side that provides various content
(broadcasting programs, advertisements and other data)
such as, for example, a broadcasting server (broadcast-
ing station) 21 that principally transmits TV programs and
soforth, an advertisementserver 22 that principally trans-
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mits advertisement data or a data distribution server 23
that transmits various data.

[0033] Meanwhile, the reception apparatus 30 is a cli-
ent apparatus of a general user and particularly is con-
figured, for example, from a television set 31, a PC 32,
a portable terminal 33 or the like.

[0034] Itisto be noted that, although the television set
31, PC 32 and portable terminal 33 are depicted as rep-
resentative examples of a reception apparatus in FIG. 1,
reception apparatus that can execute the process of the
present disclosure include, in addition to the apparatus
described, various reception apparatus such as, for ex-
ample, a smartphone, a tablet terminal a smart watch, a
wearable device and so forth.

[0035] Further, while the broadcasting server (broad-
casting station) 21, advertisement server 22 and data
distribution server 23 are depicted distinctly as examples
of the transmission apparatus 20 in FIG. 1, one server
may be configured such that it transmits broadcasting
programs, advertisements and other data.

[0036] For example, such a configuration is possible
that one broadcasting station distributes various broad-
casting programs, advertisements, applications and oth-
er data through broadcasting waves, or also such a con-
figuration is possible that one server distributes various
broadcasting programs, advertisements, applications
and other data through a communication network.
[0037] Data communication between the transmission
apparatus 20 and the reception apparatus 30 is per-
formed as communication that utilizes at least one of or
both bidirectional communication or unidirectional com-
munication through a network such as the Internet and
unidirectional communication by a broadcasting wave or
the like.

[0038] Contenttransmission fromthe transmission ap-
paratus 20 to the reception apparatus 30 is executed in
accordance with various formats such as, for example,
the MPEG-DASH standard or MMT (MPEG Media Trans-
port) that are standards for an adaptive (adaptive)
streaming technology. It is to be noted that, when the
process of the present disclosure is executed, there is
no limitation in regard to the data distribution format.
[0039] The MPEG-DASH standard includes the follow-
ing two standards.

(a) A standard for a manifest file (MPD: Media Pres-
entation Description) for describing metadata that is
management information for a moving image or an
audio file

(b) A standard for a file format (segment format) for
transmission of a moving image content

[0040] Content distribution from the transmission ap-
paratus 20 to the reception apparatus 30 is executed in
accordance with the MPEG-DASH standard described
above.

[0041] The transmission apparatus 20 encodes con-
tent data to create a data file including encoded data and
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metadata of the encoded data. The encoding process is
executed, for example, in accordance with the MP4 file
format prescribed in MPEG. It is to be noted that a file of
encoded data when the transmission apparatus 20 cre-
ates a data file of the MP4 format is called "mdat," and
metadata is called "moov," "moof" or the like.

[0042] Content provided from the transmission appa-
ratus 20 to the reception apparatus 30 is various data
such as, for example, music data, video data of movies,
television programs, videos, photographs, documents,
pictures, charts and so forth, games, software and so
forth.

[0043] Transmission data of the transmission appara-
tus 20 are described with reference to FIG. 2.

[0044] The transmission apparatus 20 that executes
data transmission in accordance with the MPEG-DASH
standard performs transmission of plural kinds of data
when divided roughly as depicted in FIG. 2:

(a) signaling data 50;
(b) AV segment 60; and
(c) other data (ESG, NRT content and so forth) 70.

[0045] The AV segment 60 is configured from image
(Video) or audio (Audio) data to be reproduced by a re-
ception apparatus, namely, a broadcasting program con-
tent provided, for example, from a broadcasting station
orthe like. For example, the AV segment 60 is configured
from MP4 encoded data (mdat) or metadata (moov,
moof) described hereinabove. It is to be noted that an
AV segment is also called DASH segment.

[0046] Meanwhile, the signaling data 50 is configured
from broadcasting program schedule information such
as a broadcasting program table, address information
required for broadcasting program acquisition (URL (Uni-
form Resource Locator) or the like), information neces-
sary for a reproduction process of a content, guide infor-
mation configured, for example, from codec information
(encoding method or the like) and various control infor-
mation such as application control information.

[0047] It is necessary for the reception apparatus 30
to receive the signaling data 50 prior to reception of the
AV segment 60 in which a broadcasting program content
that is a reproduction target is stored.

[0048] The signaling data 50 is transmitted as data of,
for example, the XML (Extensible Markup Language) for-
mat from the transmission apparatus 20.

[0049] The signaling data is repetitively transmitted at
any time. For example, the signaling data is transmitted
frequently and repetitively after every 100 milliseconds
or the like.

[0050] Thisis becauseitisintended to make it possible
for a reception apparatus (client) to acquire the signaling
data immediately at any time.

[0051] Itis possible for the client apparatus (reception
apparatus) to execute, at any time without adelay, a proc-
ess necessary for reception and reproduction of a broad-
casting program content such as acquisition of a neces-
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sary access address of a broadcasting program content
or a codec setting process on the basis of receivable
signaling data.

[0052] The other data 70 includes, for example, an
ESG (Electronic Service Guide), an NRT content and so
forth.

[0053] The ESG is an electronic service guide (Elec-
tronic Service Guide) and is guide information such as,
for example, a broadcasting program table.

[0054] The NRT content is a content of the non-real
time type.
[0055] The NRT content includes various applications

to be executed, for example, on a browser of the recep-
tion apparatus 30 that is a client, data files of moving
images, stillimages and so forth, and so forth.

[0056] The following data depicted in FIG. 2, namely,

(a) signaling data 50,

(b) AV segment 60, and

(c) other data (ESG, NRT content and so forth) 70
are transmitted, for example, in accordance with the
data communication protocol: FLUTE (File Delivery
over Uni-directional Transport).

[2. Data Communication Protocol FLUTE, and ROUTE]

[0057] The data communication protocol: FLUTE (File
Delivery over Uni-directional Transport) is a protocol for
performing session control of content to be transmitted
by a multicast.

[0058] Forexample, afile (identified based on the URL
and the version) created by the server side thatis a trans-
mission apparatus is transmitted to a client that is a re-
ception apparatus in accordance with the FLUTE proto-
col.

[0059] The reception apparatus (client) 30 accumu-
lates a reception file and a URL and a version of the file
in an associated relationship with each other, for exam-
ple, into a storage section (client cache).

[0060] A file that has the same URL but has a different
version is regarded that the substance thereofis updated.
Although the FLUTE protocol performs only unidirection-
al file transfer control and does not have a selective fil-
tering function of a file by a client, if the client side per-
forms selection of files, whose transfer is controlled by
the FLUTE, utilizing metadata linked to the file, then se-
lective filtering can be implemented and a local cache
reflecting a liking of a user can be configured, updated
and managed.

[0061] It is to be noted that the metadata can be ex-
tended and incorporated into the FLUTE protocol and
also can be described by a separate protocol such as a
protocol for the ESG (Electronic Service Guide).

[0062] Itis to be noted that FLUTE is initially specified
as a file transfer protocol in the multicast. FLUTE is con-
figured from a combination of an FDT and a multicast
protocol of a scalable file object called ALC, particularly,
an LCT or FEC component that is a building block of the
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multicast protocol.

[0063] Although the conventional FLUTE is developed
in order that it is utilized principally for file transfer of the
asynchronous type, it is being extended at present by
the ATSC (Advanced Television System Committee),
which is a normalization organization for a data distribu-
tion system through a broadcasting wave and a network,
to make it easy to apply the FLUTE also to broadcast live
streaming. The extended specification of FLUTE is called
ROUTE (Real-Time Object Delivery over Unidirectional
Transport).

[0064] As a standard whose standardization is being
progressed at present as one of standards for a data
distribution system through a broadcasting wave and a
network, ATSC (Advanced Television System Commit-
tee) 3.0 is available. This ATSC3.0 prescribes a stack
configuration that adopts ROUTE for transmission of sig-
naling data, an ESG, an asynchronous file, a synchro-
nous type stream and soforth in place of the conventional
FLUTE protocol.

[3. Example of Communication Process Executed by
Transmission Apparatus and Reception Apparatus]

[0065] Now, an example of a communication process
executed by a transmission apparatus and a reception
apparatus is described.

[0066] FIG. 3 is a view depicting an example of a pro-
tocol stack of a transmission apparatus and a reception
apparatus.

[0067] TheexampledepictedinFIG. 3 has two protocol
stacks for performing processing of the following two
communication data:

(a) broadcast (including multicast) communication
(for example, broadcasting type data distribution);
and

(b) unicast (broadband) communication (for exam-
ple, P2P communication of the HTTP type).

[0068] The left side in FIG. 3 is a protocol stack corre-
sponding to the (a) broadcast communication (for exam-
ple, broadcasting type data distribution).

[0069] The right side in FIG. 3 is a protocol stack cor-
responding to the (b) unicast (broadband) communica-
tion (for example, P2P communication of the HTTP type).
[0070] The protocol stack corresponding to the (a)
broadcast communication (for example, broadcasting
type data distribution) depicted at the left side in FIG. 3
has the following layers in order from a lower layer:

(1
@

broadcast physical layer (Broadcast PHY);

IP multicast layer (IP Multicast);

(3) UDP layers;

(4) ROUTE (= extended type FLUTE) layer;

(5) ESG, NRT content, DASH (ISO BMFF) and Vid-
eo/Audio/CC; and

(6) Application layer (Applications (HTML5 (Hyper-
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Text Markup Language 5)).

[0071] Itistobe noted thata signaling (Signaling) layer
is set as an upper layer of the (2) IP multicast layer (IP
Multicast).

[0072] The signaling layer is a layer applied to trans-
mission and reception of the signaling data 50 described
hereinabove with reference to FIG. 2. The signaling data
includes broadcasting program schedule information
such as a broadcasting program table, address informa-
tion (URL or the like) necessary for broadcasting program
acquisition, information necessary for a reproduction
process of a content, guide information configured, for
example, from codec information (encoding method or
the like) or the like, control information and so forth.
[0073] The signaling data is data including access in-
formation of an AV segment received and reproduced by
a reception apparatus (client), guide information neces-
sary for a process after reception such as a decoding
process and control information, and is data transmitted
repetitively at any time from a transmission apparatus.
[0074] The signaling data has various types according
to information. In particular, for example, a USD (user
service description (User Service Description)) thatis sig-
naling data in a unit of a service is available.

[0075] The USD includes various kinds of control in-
formation. As representative control information, an MPD
(media presentation description (Media Presentation De-
scription)) that is signaling data having a manifest file in
which various guide information and control information
corresponding to content (AV segments) are stored is
available.

[0076] The various kinds of signaling data are data
necessary for a reception apparatus (client) to perform
reception, a reproduction process and a control process
of an AV segment or an application (application program)
transmitted from a transmission apparatus, and are set,
for example, as files (metafiles) separate for different cat-
egories and transmitted from a transmission apparatus.
[0077] It is to be noted that, as an upper layer of the
(1) broadcast physical layer (Broadcast PHY), a utiliza-
tion permitting layer of anew protocolin the future (Future
Extensibility) is set.

[0078] The (1) broadcast physical layer (Broadcast
PHY) is a physical layer configured by a communication
controlling section that controls a communication sec-
tion, for example, of a broadcasting system for executing
broadcast communication.

[0079] The (2) IP multicastlayer (IP Multicast) is a layer
that executes a data transmission and reception process
in accordance with the IP multicast.

[0080] The (3) UDP layer is a creation and analysis
processing layer of a UDP packet.

[0081] The (4) ROUTE layer is a layer for performing
storage or retrieval of transfer data in accordance with
the ROUTE protocol that is an extended type FLUTE
protocol.

[0082] ROUTE is a multicast protocol of a scalable file
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object called ALC similarly to FLUTE and particularly is
configured from a combination of an LCT or FEC com-
ponent that is a building block of the protocol.

[0083] FIG. 4 depicts a protocol stack relating to
ROUTE and FLUTE.

[0084] The (5) ESG, NRT content, DASH (ISO BMFF)
and Video/Audio/CC are data transferred in accordance
with the ROUTE protocol.

[0085] A broadcast type distribution service in accord-
ance with the DASH standard is called MBMS (Multime-
dia Broadcast Multicast Service). As a method for effi-
ciently implementing the MBMS by LTE, eMBMS
(evolved Multimedia Broadcast Multicast Service) is
available.

[0086] MBMS or eMBMS is a broadcast type distribu-
tion service and is a service by which same data, for
example, a movie content or the like is distributed all at
once using a common bearer to a plurality of user termi-
nals (UEs) that are reception apparatus positioned within
aparticular area. By broadcast distribution in accordance
with MBMS or eMBMS, the same contentcan be provided
simultaneously to a large number of reception apparatus
such as smartphones, PCs or television sets positioned
within a distribution service providing area.

[0087] MBMS and eMBMS prescribe a process for
downloading a file, which complies with the 3GPP file
format (ISO-BMFF file, MP4 file), in accordance with the
transfer protocol ROUTE or FLUTE.

[0088] Most of the following data described herein-
above with reference to FIG. 2, namely,

(a) signaling data 50,

(b) AV segment 60, and

(c) other data (ESG, NRT content and so forth) 70
are transmitted in accordance with the ROUTE pro-
tocol or the FLUTE protocol.

[0089] The (5) ESG, NRT content, DASH (ISO BMFF)
and Video/Audio/CC are data transferred in accordance
with the ROUTE protocol.

[0090] The ESG is electronic service guide (Electronic
Service Guide) and is guide information such as, for ex-
ample, a broadcasting program table.

[0091] The NRT content is a content of the non-real
time type.

[0092] As described hereinabove, the NRT content in-
cludes, for example, various application files executed
on a browser of a reception apparatus that is a client,
data files of moving images, stillimages and so forth, and
so forth.

[0093] The Video/Audio/CC is real data that becomes
areproduction target such as videos, audios and so forth
distributed in accordance with the DASH standard.
[0094] The (6) application layer (Applications (HTMLS5)
is an application layer for executing creation or analysis
of data to be transferred in accordance with the ROUTE
protocol and outputting control and so forth of other var-
ious data, and performs data creation, analysis, output-
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ting processes and so forth in which, forexample, HTML5
is applied.

[0095] On the other hand, the protocol stack corre-
sponding to the (b) unicast (broadband) communication
(for example, P2P communication of the HTTP type) de-
picted at the right side in FIG. 3 has the following layers
in order from a lower layer:

(1
2

broadband physical layer (Broadband PHY);

IP unicast layer (IP Unicast);

(3) TCP layer;

(4) HTTP layer;

(5) ESG, Signaling, NRT content, DASH (ISO BMFF)
and Video/Audio/CC; and

(6) application layer (Applications (HTML5)).

—_— — ~— ~—

[0096] The (1) broadband physical layer (Broadband
PHY) is a physical layer configured by a communication
controlling section such as a device driver that controls
acommunication section such as, forexample, a network
card that executes broadband communication.

[0097] The (2) IP unicast layer (IP Unicast) is a layer
that executes an IP unicast transmission and reception
process.

[0098] The (3) HTTP layer is a creation and analysis
processing layer of an HTTP packet.

[0099] Theupperlayers are similarto those of the stack
configuration of the (a) broadcast communication (for ex-
ample, broadcasting type data distribution) at the left side
in FIG. 3.

[0100] Itisto be noted that the transmission apparatus
(server) 20 and the reception apparatus (client) 30 per-
form processing in accordance with at least one of the
two processing systems of FIG. 3, namely, of the two
communication protocol stacks:

(a) broadcast communication (for example, broad-
casting type data distribution); and

(b) unicast (broadband) communication (for exam-
ple, P2P communication of the HTTP type).

[0101] In the protocol stack depicted in FIG. 3, an at-
tribute of a file group (including a URL that is an identifier
of a file) to be multicast transferred in accordance with
ROUTE (FLUTE) not only can be described in a control
file of ROUTE (FLUTE) but also can be described in sig-
naling (Signaling) data in which a file transfer session is
to be described. Further, a further detailed attribute of
thefile transfer session can be described through anESG
(that can be applied also to a presentation application to
an end user).

[0102] Asdescribed hereinabove, normalization of AT-
SC (Advanced Television System Committee) 3.0 is be-
ing progressed as one of standards relating to a data
distribution system through a broadcasting wave and a
network.

[0103] In standardization of the IP-based transport
stack in ATSC3.0, a method has been proposed by which



17 EP 3 327 576 A1 18

afile based on thefile formatof MPEG-DASH (ISO-BMFF
file, MP4 file) is transferred by the ROUTE (Real-Time
Object Delivery over Unidirectional Transport) protocol
extended from FLUTE (File Delivery over Unidirectional
Transport), and is set as a standard candidate method.
[0104] By applying the ROUTE protocol, a fragmented
MP4 (fragmented MP4) file sequence of the DASH stand-
ard, an MPD (Media Presentation Description)) that is a
control information (signaling data) storage metafile of
the DASH standard and, forexample, such signaling data
for broadcast distribution as

the USBD/USD (User Service Bunbdle Description/User
Service Description), and

the S-TSID (Service based Transport Session Descrip-
tion)

and so forth can be transmitted.

[0105] The USD is configured from information of a
predetermined service unit such as, for example, a
broadcasting station or a broadcasting program and is
configured from information necessary for a reception
apparatus to utilize a service such as access information
(URL or the like) for receiving a service, codec informa-
tion, reproduction timing information and so forth. The
USBD is a bundle (bundle) of USDs.

[0106] The S-TSID is additional information of a unit
of a service and has recorded therein additional informa-
tion that is not recorded in a USD.

[0107] Asdescribed hereinabove,the ROUTE protocol
is a protocol based on FLUTE. A metadata file that de-
scribes transfer control parameters in FLUTE is called
FDT (File Delivery Table), and a metadata file in which
transfer control parameters in ROUTE are described is
called S-TSID (Service based Transport Session De-
scription). The S-TSID is asuperset of FDTs and includes
FDTs.

[0108] USBD/USD, S-TSID, MPD and so forth pro-
posed as signaling data of the ATSC3.0 service layer
(SLS: Service Layer Signaling) are all transferred by a
ROUTE session.

[0109] Itis to be noted that, in a broadcasting service
in compliance with ATSC3.0, communication that applies
not only the ROUTE protocol described above but also
MMT (MPEG Media Transport) can also be utilized.

[4. Example of Data Output to Which Application in Re-
ception Apparatus Is Applied]

[0110] Now, an example of data outputting from the
reception apparatus (client) 30 that receives data of var-
ious broadcasting content, applications and so forth from
the transmission apparatus 20 such as the broadcasting
server 21 and outputs the data is described.

[0111] FIG. 5 depicts a state in which the reception
apparatus 30 receives a certain broadcasting program
content from the transmission apparatus 20 such as the
broadcasting server 21 and displays the broadcasting
program content on a display section of the reception
apparatus 30.
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[0112] The transmission apparatus 20 such as the
broadcasting server 21 provides, together with broad-
casting program distribution, an application for displaying
weather information and various data files to be utilized
in the weather information displaying application, for ex-
ample, data files including various data of moving imag-
es, stillimages, audio and so forth as NRT content (non-
real time content) to the reception apparatus 30.

[0113] In the following description, such applications
and data files are referred to as "resources."

[0114] The reception apparatus 30 can utilize a "re-
source" received from the transmission apparatus 20,
namely, a data file configured by an application, to per-
form display of weather information together with broad-
casting program display as depicted in FIG. 5.

[0115] In order to perform such data display that utiliz-
es an application, it is necessary to acquire all files con-
figuring the application, for example,

an HTML (HyperText Markup Language) file,

a moving image file,

an audio file, and

a style sheet

and store them into a cache section that is a storage
section of the reception apparatus 30.

[0116] However, for example, if such a state that the
remaining cache space of the reception apparatus be-
comes short and some moving image files cannot be
cached occurs and the application is executed in this
state, then such a situation that an incomplete application
in which the reproduction region of the moving image that
has not been cached successfully is blank is executed
occurs.

[0117] Now, an example in which the reception appa-
ratus 30 utilizes an application received from the trans-
mission apparatus 20 to display an advertisement is de-
scribed with reference to FIG. 6.

[0118] To the reception apparatus 30, for example, a
movie, a news or some other broadcasting program
(main content) and an advertisement are outputted alter-
nately along a timeline (time axis (t)) depicted at a lower
portion in FIG. 6.

[0119] If the broadcasting program start time of a cer-
tain channel selected by a user is represented by t0, then
a broadcasting program and an advertisement are out-
putted alternately in accordance with time transition in
the following manner:

time period from t0 to t1: advertisement;

time period from t1 to t2: broadcasting program;
time period from t2 to t3: advertisement;

time period from t3 to t4: broadcasting program;
time period from t4 to t5: advertisement; and
after t5: broadcasting program.

[0120] Here, the advertisement outputted to the recep-
tion apparatus 30 is displayed utilizing an application
transmitted separately from a broadcasting program con-
tent transmitted from the transmission apparatus 20. The
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transmission apparatus 20 transmits a plurality of adver-
tisement applications for displaying advertisements ac-
cording to various users, so-called target advertise-
ments, as NRT (non-real time) content to the reception
apparatus 30. For example, the transmission apparatus
20 transmits such advertisement applications for various
users (viewers) as

(a) an advertisement displaying application of a
game for children,

(b) an advertisement application of fashion items for
young people, and

(c) an advertisement application of alcoholic drinks
for adults

to the reception apparatus 30.

[0121] The reception apparatus 30 selectively ac-
quires and outputs an advertisement optimum to a user
on the basis of user (viewer) information set by the re-
ception apparatus 30 side.

[0122] The user information is various information
such as, forexample, an age, a sex, an address, a hobby,
a taste and so forth of a user (viewer).

[0123] For such user information, information regis-
tered in advance in the storage section of the reception
apparatus is used.

[0124] Alternatively, the reception apparatus 30 may
be configured such that, at a point of time at which a
broadcasting program is started, user information is in-
putted by the user (viewer) such that the inputinformation
is utilized.

[0125] An application acquired, for example, through
a broadcasting wave by the reception apparatus 30 is
configured from various data files as described herein-
above. In particular, if execution of an application is start-
ed after all of a plurality of application configuration files
such as, for example,

an HTML (HyperText Markup Language) file,

a moving image file,

an audio file, and

a style sheet

are acquired and stored into a cache section that is the
storage section of the reception apparatus 30 as de-
scribed hereinabove, then full advertisement reproduc-
tion can be performed.

[0126] In order to execute a cache process of applica-
tion configuration files with certainty, it is significant for
the reception apparatus 30 to selectively acquire, after
comparing the cache free space of the own apparatus
and the data size of an application scheduled to acquire
with each other, cacheable data and start a cache proc-
ess.

[0127] By executing such cache control, data whose
cache process is started can be stored with certainty into
the cache section (storage section) of the reception ap-
paratus 30.

[0128] If a cache process is started without performing
such cache control, then there is the possibility that such
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a situation that the cache section (storage section) over-
flows in the middle of the cache process and part of the
data cannot be cached may occur.

[0129] The reception apparatus 30 of the present dis-
closure executes cache control for comparing the cache
free space of the own apparatus and the data size of the
application scheduled to acquire with each other, selec-
tively acquiring cacheable data and then starting a cache
process.

[0130] A particular configuration of the cache control-
ling process is hereinafter described.

[0131] Itis to be noted that the example of the appli-
cation described hereinabove with reference to FIGS. 5
and 6 is one example, and as an application to be pro-
vided to the reception apparatus 30, the transmission
apparatus 20 has various applications in addition to the
example described with reference to FIGS. 5 and 6.
[0132] For example, various applications such as a
news information providing application, a player informa-
tion providing application during baseball live broadcast-
ing, applications for executing map information in a travel
program, hotel information, quiz, and questionnaire proc-
esses and so forth are available.

[5. Example of Configuration and Example of Processing
of Reception Apparatus]

[0133] Now, an example of a configuration and an ex-
ample of processing of the reception apparatus 30 are
described with reference to FIG. 7 and subsequent fig-
ures.

[0134] Itis to be noted that the reception apparatus 30
is configured from a television set 31, a PC 32, a portable
terminal 33 or some of various apparatus such as, for
example, a smartphone, a tablet terminal, a smart watch,
awearable device and so forth as described hereinabove
with reference to FIG. 1.

[0135] The reception apparatus 30 depicted in FIG. 7
includes middleware 110 that receives transmission data
from the transmission apparatus 20 such as a broadcast-
ing serveror an advertisement server, a proxy server 120
that executes an analysis or a cache process of reception
data, and a data reproduction section 130 that executes
a data reproduction process by broadcasting program
reproduction or application execution.

[0136] The transmission apparatus 20 such as a
broadcasting server or an advertisement server trans-
mits an AV segment configured from a broadcasting con-
tent or the like, an application, signaling data and other
data by data transmission through a broadcasting wave
or a communication network such as the Internet.
[0137] The middleware 110 of the reception apparatus
30 depicted in FIG. 7 receives and analyzes provision
data through a broadcasting wave from the transmission
apparatus 20.

[0138] The middleware 110 includes a communication
section (PHY/MAC) 111, a signaling acquisition section
112that acquires signaling data, a signaling analysis sec-



21 EP 3 327 576 A1 22

tion 113 that analyzes signaling data, and a segment
acquisition section 114 that acquires signaling data,
broadcasting program content data of videos, audios and
so forth, and a data file of an NRT content or the like of
an application or the like.

[0139] Data received by the middleware 110 is stored
into a cache section (proxy cache) 122 through a cache
controlling section 121 of the proxy server 120. The proxy
server 120 further stores the data acquired fromthe trans-
mission apparatus 20 through a network into the cache
section 122.

[0140] The cache controlling section 121 of the proxy
server 120 receives a data acquisition request from a
reproduction controlling section (DASH Client) 131 or an
application controlling section 132 of the data reproduc-
tion section 130 and provides requested data to the data
reproduction section.

[0141] For example, the cache controlling section 121
performs an address resolution process or the like in re-
sponse to a data acquisition request from the reproduc-
tion controlling section (DASH Client) 131 or the appli-
cation controlling section 132, acquires data correspond-
ing to an address from the cache section 121 and outputs
the data to the reproduction controlling section (DASH
Client) 131 or the application controlling section 132 of
the data reproduction section 130. It is to be noted that,
where the requested data is not stored in the cache sec-
tion 122, the requested data may be acquired from the
outside and provided.

[0142] The reproduction controlling section (DASH cli-
ent) 131 of the data reproduction section 130 executes
reproduction control of a content transmitted in compli-
ance with the DASH (MPEG-DASH) standard.

[0143] As described hereinabove, the MPEG-DASH
standard includes the following two standards:

(a) standard for a manifest file (MPD: Media Pres-
entation Description) for describing metadata that is
management information for a moving image or an
audio file; and

(b) standard for a file format (segment format) for
transmission of a moving image content.

[0144] The content distribution from the transmission
apparatus 20 to the reception apparatus 30 is executed
in compliance with the MPEG-DASH standard described
hereinabove.

[0145] A contentis transmitted as segments (AV seg-
ments or the like) that are divisional data of a predeter-
mined unit, for example, in accordance with the MP4 file
format prescribed in MPEG, and the reproduction con-
trolling section (DASH Client) 131 refers to a manifest
file (MPD) to execute a process for acquiring the seg-
ments in which the reproduction target content is stored
and so forth.

[0146] The application controlling section 132 per-
forms control of execution, starting, ending and so forth
of an application provided from the transmission appa-
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ratus 20 such as, for example, the weather forecast and
advertisement applications described hereinabove with
reference to FIGS. 5 and 6.

[0147] An output controlling section 133 acquires
broadcasting program configuration data or application
execution data provided from the reproduction controlling
section 131 or the application controlling section 132 and
executes a decoding process of the acquired data, an
outputting process to the display section and so forth.
[0148] Itisto be noted that the reproduction controlling
section (DASH Client) 131 or the application controlling
section 132 refers to signaling data transmitted from the
transmission apparatus 20 (broadcasting server 21, ad-
vertisement server 22 or the like), acquires necessary
data in accordance with information described in the sig-
naling data from the proxy server 120 and executes re-
production control or application control in accordance
with information described in the signaling data.

[0149] As described hereinabove with reference to
FIG. 2, the signaling data 50 is configured from broad-
casting program schedule information such as a broad-
casting program table, address information (URL (Uni-
form Resource Locator) or the like) that is required for
broadcasting program acquisition, information neces-
sary for a reproduction process of a content, guide infor-
mation configured, for example, from codec information
(encoding method and so forth) and various control in-
formation such as application controlling information.
[0150] The reproduction controlling section (DASH Cli-
ent) 131 or the application controlling section 132 exe-
cutes a data acquisition process, data reproduction con-
trol, application execution control and so forth based on
the signaling data acquired by acquiring signaling data
(SLS: Service Layer Signaling).

[0151] For example, the application controlling section
132 executes application control based on various sign-
aling data in which attribute information or control infor-
mation corresponding to an application is recorded. In
particular, the application controlling section 132 exe-
cutes application control that utilizes an application infor-
mation table (AIT: Application Information Table) in
which, for example, the USBD/USD that is signaling data
of ATSC3.0, the S-TSID or attribute information or control
information corresponding to an individual application is
recorded and so forth.

[0152] Itisto be noted that the reproduction controlling
section (DASH Client) 131 or the application controlling
section 132 executes processing utilizing data stored in
the cache section 122 of the proxy server 120.

[0153] The data stored in the cache section 122 is data
received by the middleware (Client Local ATSC Middle-
ware) 110 or data received by the proxy server 120
through a network.

[0154] The dataacquired through abroadcastingwave
or a communication network by the middleware 110 or
the proxy server 120 is, for example, a DASH-MPD file,
a DASH segment (segment) file, other general applica-
tion file, an SLS (Service level Signaling) file in which
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signaling data is stored or the like.

[0155] They are stored into the cache section 122 un-
der the control of the cache controlling section 121.
[0156] Thereafter, the cache controlling section 121
acquires requested data from the cache section 122 in
response to a request from the reproduction controlling
section (DASH Client) 131 or the application controlling
section 132, and the requested data is provided to the
reproduction controlling section (DASH Client) 131 or the
application controlling section 132, by which it is utilized
in a data reproduction process such as rendering of a
stream, execution of an application and so forth.

[0157] If the reproduction controlling section (DASH
Client) 131 or the application controlling section 132 is-
sues a request for provision of a segment (segment) file,
other general application file or a signaling data file to
the cache controlling section 121 of the proxy server 120
(HTTP request), then the cache controlling section 121
of the proxy server 120 receiving the request performs
data acquisition from the cache section 122. It is to be
noted that, if the cache section 122 does not have the
data, then an acquisition process through a broadcast or
a network is performed.

[0158] Further, the reproduction control (DASH Client)
131 or the application controlling section 132 acquires
signaling data in which reproduction information of a con-
tent, control information of an application and so forth are
recorded. The signaling data are acquired by the signal-
ing acquisition section (SLS Signaling Retriever) 112.
[0159] Forexample, various signaling data such as the
USBD/USD, AIT, S-TSID, MPD and so forth are acquired
and utilized.

[0160] The signaling acquisition section (SLS Signal-
ing Retriever) 112 extracts signaling data to be carried
by an SLS LCT packet thatis broadcast received through
the communication section (ATSC tuner: ATSC3.0
PHY/MAC) 111.

[0161] The signaling data are acquired by the signaling
acquisition section 112 of the middleware 110 and ana-
lyzed by the signaling analysis section (SLS Signaling
Parser) 113.

[0162] The signaling data include, for example, an AV
segmentrequired for broadcasting program reproduction
and address information (URL) for acquiring various data
files (resources) required for execution of an application
and so forth, and the signaling analysis section 113 per-
forms an acquisition process of address information
(broadcasting distribution address information) for ac-
quiring a necessary segmentor resource file and so forth.
[0163] Onthe basis of the broadcasting distribution ad-
dress information, an LCT packet in which a desired file
is stored is acquired from a broadcasting stream, and
acquired data are deployed in the cache section 122 of
the proxy server 120.

[0164] Itistobe notedthatthe cache controlling section
121 of the proxy server 120 confirms, upon acquisition
of an application and a cache process, the cacheable
data capacity of the cache section 122, acquires an ap-
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plication size and a data size of a unit of a component of
the application from the signaling data, selects cacheable
data and executes a cache process. This cache process
is hereinafter described in detail.

[6. Example of Configuration of Application]

[0165] As described hereinabove with reference to
FIGS. 5 and 6, the reception apparatus 30 receives var-
ious applications, for example, through a broadcasting
wave from the transmission apparatus 20 and executes
the received applications.

[0166] An example of a configuration of an application
provided from the transmission apparatus 20 to the re-
ception apparatus 30 is described below with reference
to FIG. 8 and subsequent figures.

[0167] FIG. 8 depicts an example of a configuration of
one application (APP1) 200.

[0168] The application (APP1) 200 is configured from
one or more presentation units (PUs: Peresentation
Units) 210.

[0169] Itis to be noted that one presentation unit (PU:
Peresentation Unit) is configured from a set of one or a
plurality of HTML (HyperText Markup Language) files
211 and data files 212 presented utilizing the HTML files.
[0170] In particular, for example, one presentation unit
(PU) is a unit configured from the following components:

(1) one or a plurality of HTML files;

(2) an image (moving image, still image) file output-
ted in accordance with the HTML;

(3) an audio file outputted in accordance with the
HTML; and

(4) a style sheet storage file that prescribes a data
output style in accordance with the HTML.

[0171] For example, one presentation unit (PU) is set
by the components described above.

[0172] If all of data belonging to one presentation unit
(PU) can be acquired, then it is guaranteed that data
outputting by an HTML document included in the pres-
entation unit (PU), for example, outputting of a Web page,
is executed in a complete form.

[0173] Itis to be noted that the application (APP1) 200
is configured from one or a plurality of presentation units
(PUs: Peresentation Units).

[0174] In the example depicted in FIG. 8, the applica-
tion (APP1) 200 has three presentation units (PU11 (G1
(group 1)) to PU31 (G3 (group 3))).

[0175] To the presentation units (PUs) in one applica-
tion, group IDs (groupld) differentfrom each other are set.
[0176] To each of configuration data (HDML file, data
file) of a presentation unit (PU), a group ID is set as an
identifier such that it can be identified to which one of the
PUs each of the configuration data belongs.

[0177] Further, a link is sometimes set between the
presentation units (PU11 (G1) to PU31 (G3)). In the ex-
ample of FIG. 8, a link 213a from the HTML file 211 of



25 EP 3 327 576 A1 26

the presentation unit (PU11 (G1)) to the HTML file of the
presentation unit (PU21 (G2)) is set.

[0178] Further, a link 213b from the HTML file of the
presentation unit (PU11 (G1)) to the HTML file of the
presentation unit (PU31 (G3)) is set.

[0179] The two PUs between which a link is set have
a relationship therebetween in which transition of a PU
that, for example, during execution of a presentation unit
(PU) of the link source, execution of a presentation unit
of a link destination is started is performed in response
to a trigger provided by some event.

[0180] If a user clicks part of a region in display data,
for example, by an HTML document of the presentation
unit (PU11 (G1)), for example, a display region of an icon
such as a tag, then the click process is detected as a
transition execution event, and such a process as dis-
playing the display data based on an HTML document
ofthe presentation unit (PU21 (G2)) of the link destination
is performed.

[0181] Asthetransition event, notonly a useroperation
but also various events are available such as an event
based on a description of signaling data such as, for ex-
ample, an application information table (AIT) or the like,
for example, based on lapse of time.

[0182] Itis to be noted that a control code that desig-
nates starting of display, ending of display or the like of
an application or other application control information is
recorded in an application information table (AIT) that is
signaling data corresponding to an application, and the
application controlling section 132 of the reception ap-
paratus 30 executes the application in accordance with
the recorded information of the AlT.

[0183] Itisto be noted that, in the AIT, also acquisition
information (URL or the like) of a particular application
(APP), or a control code that prescribes an execution
mode of the application, for example, a control code that
is execution mode prescribing information of various ap-
plications such as an automatic activation process
(AUTOSTART), a prefetch (prefetch) process or the like
is recorded.

[0184] It is to be noted that, to an application, an ap-
plication ID thatis an identifier for identifying the individual
application is set.

[0185] In signaling data such as the AIT, various infor-
mation relating to the application, for example, applica-
tion size information, access information, control infor-
mation and so forth, are recorded together with the ap-
plication ID.

[0186] Details of information recorded in signaling data
such as the AIT are hereinafter described.

[0187] As depicted in FIG. 8, an application ID is con-
figured as connection data of two IDs including:

(a) organization ID (orgld); and
(b) application main body ID (appld).

[0188] The organization ID is an identifier indicative of
an organization such as a broadcasting station that pro-
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vides the application, a creator of the application or the
like.

[0189] The application main body ID is an identifier set
in an associated relationship with each application main
body.

[0190] For example, if the organization ID in the former

half of the application ID is referred to, then it becomes
possible to confirm an organization such as a broadcast-
ing station that provides the application, a creator of the
application or the like, and if the application main body
ID in the latter half of the application ID is referred to,
then it becomes possible to individually identify one ap-
plication from among a plurality of applications that are
provided by one organization.

[0191] Also to a presentation unit (PU) that is a com-
ponent of an application, a presentation unit ID (PUID)
that is an identifier for identifying the individual presen-
tation unit (PU) is set.

[0192] Although details are hereinafter described, in
signaling data such as the S-TSID in which attribute in-
formation of access information or the like relating to a
presentation unit (PU) is recorded, a presentation unit ID
(PUID) is recorded in an associated relationship with
each file belonging to the presentation unit (PU).
[0193] The reception apparatus 30 can identify, by re-
ferring to the S-TSID that is signaling data provided by
the transmission apparatus 20 such as a broadcasting
station, to which presentation unit (PU) each file provided
by the transmission apparatus 201 belongs.

[0194] Itis to be noted that, in the S-TSID, also a data
size in a unit of each presentation unit (PU) is recorded.
[0195] Details ofinformation recorded in signaling data
such as the S-TSID are hereinafter described.

[0196] As depicted in FIG. 8, the presentation unit ID
(PUID) is configured as data obtained by connecting two
IDs including:

(a) an application main body ID (appld); and
(b) a group ID (groupld).

[0197] The application main body ID is an identifier set
in an associated relationship with an application main
body to which the presentation unit belongs.

[0198] A value equal to that of the "application main
body ID" that is a component of the application ID de-
scribed hereinabove is set.

[0199] A group ID is an identifier of each individual
presentation unit (PU). Where a plurality of presentation
units (PUs) are included in one application, individually
different group IDs are set to them.

[0200] Ifthe application main body ID in the former half
of a presentation unit ID (PUID) is referred to, then an
application to which the presentation unit belongs can be
confirmed, and if the group ID in the latter half of the
presentation unit ID (PUID) is referred to, then a plurality
of presentation units (PUs) included in one application
can be identified individually.

[0201] Although FIG. 8 depicts only one application
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(APP1), when the reception apparatus 30 executes an
application, it may perform processing utilizing a plurality
of applications.
[0202] A particular example is described with refer-
ence to FIG. 9.
[0203] FIG. 9 depicts the following three applications:

(1) application 1 (APP1);
(2) application 2 (APP2); and
(3) application 3 (APP3).

[0204] A broke line arrow mark depicted in FIG. 9 in-
dicates a link relationship.

[0205] A link is set between presentation units (PUs)
in each application as described hereinabove with refer-
ence to FIG. 8 and is set, in the example of FIG. 9, also
between the applications.

[0206] It is assumed that, in a process in which the
applications 1 to 3 are utilized, the application that is ac-
tivated first is the application 1 (APP1), and an HTML
document of one presentation unit (PU11) in the appli-
cation 1 (APP1) is an HTML document that is activated
first.

[0207] Itis to be noted that an HTML document that is
utilized first upon execution of a certain application is
called entry document.

[0208] Inthe example depictedin FIG. 9, the entry doc-
ument of the application 1 (APP1) is an HTML document
of the presentation unit (PU11), namely, an entry docu-
ment 221 depicted in FIG. 9.

[0209] A link indicated by a broken line arrow mark
directed from the application 1 (APP1) to the application
2 (APP2) indicates that, during execution of the applica-
tion 1 (APP1), a process for activating the application 2
(APP2) is performed on the basis of occurrence of a pre-
determined transition event such as, for example, a
screen image operation by a user or lapse of time.
[0210] A link is sometimes set between a plurality of
applications to perform a process in which the plurality
of applications are applied in this manner.

[0211] It is to be noted that information of a link rela-
tionship between applications or a link relationship be-
tween presentation units (PUs) is recorded in signaling
data such as the AIT or the S-TSID, and the reception
apparatus 30 can grasp each link relationship on the ba-
sis of the description of the signaling data.

[7. Cache Process of Application]

[0212] In order for the reception apparatus 30 to exe-
cute an application, it is necessary to store (cache) con-
figuration data of the application into the storage section
(cache section) of the reception apparatus.

[0213] For example, itis necessary to store configura-
tion data (application resource) of an application of an
execution target into the cache section 122 depicted in
FIG. 7.

[0214] The application is executed by the application
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controlling section 130, and the application controlling
section 130 acquires data (resources) necessary for ap-
plication execution from the cache section 122 to execute
the application.

[0215] If necessary date is not stored in the cache sec-
tion 122, then there is the possibility that an execution
error of the application may occur.

[0216] Althoughitis necessary to store necessary data
into the cache section 122 before an execution timing of
an application, if the cache section 122 does not have a
sufficient free space, then there is the possibility that all
of application configuration data may not be able to be
stored into the cache section 122.

[0217] In the configuration of the present disclosure,
the reception apparatus 30 compares the cache size cor-
responding to the data amount (free space) capable of
being stored into the cache section 122 and the applica-
tion size or the presentation unit (PU) size with each other
to perform a data storage process (cache process) into
the cache section 122 in a unit of a presentation unit (PU)
or in a unit of an application.

[0218] If data are stored in the cache section 122 at
least in a unit of a presentation unit (PU), then it is guar-
anteed that data outputting to which an HTML document
included in presentation units (PUs) is executed in a com-
plete form.

[0219] In the following, a cache process by the recep-
tion apparatus 30, namely, a process for storing data into
the cache section 122 in a unit of an application or in a
unit of a presentation unit (PU) is described.

[0220] FIG. 10 is a view illustrating an example of a
corresponding relationship of an application and a data
size of a presentation unit (PU) to a cache size of the
reception apparatus.

[0221] The axis of abscissa is an axis corresponding
to the data size and the cache size.

[0222] FIG. 10 depicts respective size setting exam-
ples of

(A) an application size, and
(B) a cache size of the reception apparatus

from above.

[0223] The example depicted as the (A) application
size indicates individual sizes the following three appli-
cations described hereinabove with reference to FIG. 9:

(1) application 1 (APP1);
(2) application 2 (APP2); and
(3) application 3 (APP3).

[0224] The data size of the application 1 (APP1) is S3.
[0225] The total data size of the application 1 (APP1)
+ application 2 (APP2) is S4.

[0226] The total data size of the application 1 (APP1)
to the application 3 (APP3) is S5.

[0227] Further, the application 1 (APP1) is configured
from three presentation units (PUs).
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[0228] The data size of a presentation unit (PU11) is
S1.
[0229] The total data size of the presentation unit

(PU11) + presentation unit (PU12) is S2.

[0230] The total data size of the presentation unit
(PU11) to presentation unit (PU13) is S3 and coincides
with S3 of the data size of the application 1 (APP1).
[0231] Meanwhile, as an example of a cache size of
the (B) reception apparatus, the following five cache siz-
es are indicated:

(1) minimum size (Minimum);
(2) small size (Small);

(3) medium size (Medium);

(4) large size (Large); and

(5) maximum size (Maximum).

[0232] The sizes are an example of cache sizes that
can be utilized by the reception apparatus 30 as various
user apparatus that execute an application provided from
the transmission apparatus 20 such as, for example, a
portable terminal, a PC or the like.

[0233]

(1) The data size, namely, the cache size, which can
be stored (cached) into a cache of the minimum size
(Minimum) is equal to or greater than S1 but smaller
than S2.

(2) The data size, namely, the cache size, which can
be stored (cached) into a cache of the small size
(Small) is equal to or greater than S2 but smaller
than S3.

(3) The data size, namely, the cache size, which can
be stored (cached) into a cache of the medium size
(Medium) is equal to or greater than S3 but smaller
than S4.

(4) The data size, namely, the cache size, which can
be stored (cached) into a cache of the large size
(Large) is equal to or greater than S4 but smaller
than S5.

(5) The data size, namely, the cache size, which can
be stored (cached) into a cache of the maximum size
(Maximum) is equal to or greater than S5.

[0234] When the reception apparatus having such var-
ious cache sizes try to cache (store) three applications
transmitted from a transmission apparatus into the cache
section and then execute the applications, itis necessary
to select a cache target in response to each of the cache
sizes.

[0235] Although ideally it is desired to cache all appli-
cation configuration data files of all of the application 1
to application 3, all of the three applications can be stored
only by the cache of (5) the maximum size (Maximum).
[0236] It is necessary for reception apparatus having
caches of the (1) minimum size (Minimum) to (4) large
size (Large) to perform a process for selecting and cach-
ing cache target data.
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[0237] A cache target selection process of the recep-
tion apparatus of the present disclosure is executed in
the following rules.

[0238] (Rule 1) If the cache size is sufficient to store
all of the applications having a link relationship to each
other, then all of the applications having the link relation-
ship to each other are stored (cached).

[0239] (Rule 2) Ifthe cache size is not sufficientto store
all of the applications having a link relationship to each
other, then data are stored (cached) in a unit of an ap-
plication or in a unit of a presentation unit (PU).

[0240] (Rule 3) The order of priority in application stor-
age in a unit of an application follows a link route from
an initial execution application.

[0241] (Rule 4) The order of priority in storage in a unit
of a presentation unit (PU) follows a link route from a
presentation unit (PU) having an entry document.
[0242] The reception apparatus applies the rules de-
scribed above to compare the cache size of the own ap-
paratus with the application size and the respective pres-
entation unit (PU) sizes to select a cache target.

[0243] When a cache target selection process in ac-
cordance with the rules described above is performed,
the cache target data according to the five cache sizes
depicted in FIG. 10 are set in the following manner:

(1) minimum size (Minimum) = presentation unit
(PU11);

(2) small size (Small) = presentation unit (PU11) +
presentation unit (PU12);

(3) medium size (Medium) = application (APP1)

(4) large size (Large) = application (APP1) + appli-
cation (APP2); and

(5) maximum size (Maximum) = application (APP1)
+ application (APP2) + application (APP3).

[0244] Upon such cache target selection processes,
the reception apparatus refers to the AIT or the S-TSID
that is signaling data transmitted from the transmission
apparatus 20.

[0245] The signaling data have recorded therein infor-
mation of a unit of an application and information of a
unit of a presentation unit (PU).

[0246] For example, size information and link informa-
tion of each application or each PU are recorded in an
associated relationship with an application ID and a pres-
entation unit ID (PUID) described hereinabove with ref-
erence to FIG. 8.

[0247] An example of a cache target selection process
in which ID information is used is described with refer-
ence to FIG. 11.

[0248] FIG. 11 depicts an example of a cache target
selection process in the case of the following five cache
sizes described hereinabove with reference to FIG. 10:

(1) minimum size (Minimum);
(2) small size (Small);
(3) medium size (Medium);
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(4) large size (Large); and
(5) maximum size (Maximum).

[0249] A reception apparatus having a permissible
cache size of the (1) minimum size (Minimum) selects
the presentation unit (PU11) having an entry document
as a cache target PU of the highest priority rank.

[0250] The presentation unit (PU11) having an entry
document can be discriminated on the basis of the sig-
naling data (AIT, S-TSID).

[0251] The reception apparatus selects a file having
the PUID of the presentation unit (PU11) having an entry
document as a cache target and executes a cache proc-
ess.

[0252] In the S-TSID as the signaling data, group IDs
of respective files configuring the presentation unit (PU)
are recorded in a unit of a file. In particular, a group ID
set as a latter half ID configuring a presentation unit ID
(PUID) described hereinabove with reference to FIG. 8
is recorded in an associated relationship with each file.
[0253] The reception apparatus having a permissible
cache size of the minimum size (Minimum) selects, as a
cache target, a file whose group ID same as the group
ID (groupld1) of the ID (PUID) of the presentation unit
(PU11) having an entry document is recorded in a file list
of signaling data (S-TSID).

[0254] Itis to be noted that details of a data recording
configuration of signaling data are hereinafter described.
[0255] A reception apparatus having a permissible
cache size of the (2) small size (Small) selects the pres-
entation unit (PU11) having an entry document as a
cache target PU of the highest priority rank. Further, the
reception apparatus can determine the second presen-
tation unit (PU12) designated as a link destination from
the presentation unit (PU11) having an entry document
as a cache target.

[0256] Asdescribedhereinabove,inthe S-TSID as sig-
naling data, group IDs of respective files configuring the
presentation unit (PU) are recorded in a unit of a file.
[0257] A reception apparatus having a permissible
cache size of the small size (Small) selects a file in which
a group ID coincident with one of the following two group
IDs (groupld1 or groupld2):

the group ID (groupld1) of the ID (PUID) of the pres-
entation unit (PU11) having an entry document; and
the group ID (groupld2) of the ID (PUID) of the pres-
entation unit (PU12) of the link destination is record-
ed as a cache target from within the file list of the
signaling data (S-TSID).

[0258] A reception apparatus having a permissible
cache size of the (3) medium size (Medium) can deter-
mine all of the presentation units (PU11 to PU13) con-
figuring the initial execution application (APP1) as a
cache target.

[0259] As described hereinabove with reference to
FIG. 8, a presentation unit (PU) has a presentation unit
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ID (PUID) set thereto, and the front half of the ID is con-
figured from an application main body ID such that an
application to which the presentation unit (PU) belongs
can be identified.

[0260] Accordingly, the reception apparatus may se-
lect, as a cache target, a presentation unit whose appli-
cation main body ID setto the front half of the presentation
unit ID (PUID) has a value equal to that of the application
main body ID of the PU of the entry document from within
the list of presentation units (PUs) recorded in the S-TSID
as the signaling data.

[0261] In the example of FIG. 11, each presentation
unit (PU) to which the application main body ID = appld1
is set, that is, each files belonging to PU11 to PU13 is
selected as a cache target.

[0262] A reception apparatus having a permissible
cache size of the (4) large size (Large) can determine as
a cache target the initial execution application (APP1)
and adifferentapplication (APP2) setas alink destination
of the application (APP1).

[0263] The reception apparatus having a permissible
cache size of the (4) large size (Large) acquires all con-
figuration files of the application (APP1) by a process
similar to that by the "reception apparatus having a per-
missible cache size of the (3) medium size (Medium),"
and further searches files belonging to the application 2
(APP2) using the application main body ID (appld2) as
a search key regarding the different application (APP2)
set as the link destination of the application (APP1) and
determines the files as a cache target.

[0264] Inthe example depictedinFIG. 11, files belong-
ing to presentation units (PUs) to which one of the
application main body ID = appld1, and

application main body ID = appld2

is set, namely, the presentation units PU11 to PU13 and
PU21 to PU23, are selected as a cache target.

[0265] A reception apparatus having a permissible
cache size of the (5) maximum size (Maximum) can de-
termine all of the initial execution application (APP1), an-
other application (APP2) set as a link destination of the
application (APP1) as well as a further application (APP3)
set as a link destination of the application (APP2) as a
cache target.

[0266] The reception apparatus having a permissible
cache size of the (5) maximum size (Maximum) acquires
all of configuration files of the application (APP1) and the
application (APP2) by a process similar to that by the
"reception apparatus having a permissible cache size of
the (4) large size (Large)" described above. Further, the
reception apparatus searches files belonging to the ap-
plication 3 (APP3) using the application main body ID
(appld3) as a search key regarding the different applica-
tion (APP3) set as a link destination of the application
(APP2) to set the files as cache target.

[0267] Inthe example depictedinFIG. 11, files belong-
ing to presentation units (PUs) to which one of the
application main body ID = appld1,

application main body ID = appld2, and
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application main body ID = appld3

is set, namely, to the presentation units PU11 to PU13,
PU21 to PU23 and PU31 to PU33, are selected as a
cache target.

[8. Configuration of Signaling Data and Cache Target
Data Selection Process in Which Signaling Data Is Ap-
plied]

[0268] Now, a configuration of signaling data provided
from the transmission apparatus 20 to the reception ap-
paratus 30 and a cache target data selection process, in
which signaling data is applied, executed by the reception
apparatus 30 are described with reference to FIG. 12 and
so forth.

[0269] Thetransmissionapparatus 20 transmits an ap-
plication to the reception apparatus 30 and provides var-
ious signaling data in which access information to the
transmission application, attribute information of the ap-
plication and control information are recorded to the re-
ception apparatus 30.

[0270] As the signaling data relating to an application
to be provided from the transmission apparatus 20 to the
reception apparatus 30, for example, the following data
are available:

(1) USBD/USD (User Service Bunbdle Descrip-
tion/User Service Description);

(2) S-TSID (Service based Transport Session De-
scription); and

(3) application information table (AIT: Application In-
formation Table).

[0271] As described hereinabove, the USD is config-
ured from information in a unit of a predetermined service
such as, for example, a broadcasting station or a broad-
casting program, and is configured from information nec-
essary to utilize a service on a reception apparatus such
as access information (URL or the like) for receiving a
service, codec information, reproduction timing informa-
tion and so forth.. The USBD is a bundle (bundle) of
USDs, and not only a USD but also a USBD are signaling
data in which control information having the same sub-
stance is stored.

[0272] The S-TSID is additional information in a unit of
each service and has recorded therein additional infor-
mation that is not recorded in the USD.

[0273] Asdescribed hereinabove,the ROUTE protocol
is a protocol based on FLUTE. A metadata file that de-
scribes transfer control parameters in FLUTE is called
FDT (File Delivery Table), and a metadata file in which
transfer control parameters in ROUTE are described is
called S-TSID (Service based Transport Session De-
scription). The S-TSID is asuperset of FDTs and includes
FDTs.

[0274] The AIT is signaling data unique to one or a
plurality of applications set corresponding to the applica-
tion or applications and has recorded therein information
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for acquisition (URL) of the application, control informa-
tion applied for application execution and so forth.
[0275] A configuration of the signaling data and an ex-
ample of a selection process of cache target datain which
such signaling data are utilized are described with refer-
ence to FIG. 12 and so forth.

[0276] FIG. 12 is a view illustrating part of data of the

(1) USBD/USD,
(2) AIT, and
(3) S-TSID

and an application acquisition process that utilizes the
data.

[0277] Itis to be noted that the signaling data such as
the USBD/USD, AID and S-TSID are transmitted repet-
itively at any time from the transmission apparatus 20,
and a reception apparatus acquires such signaling data
in advance before acquisition of an application. Further,
the reception apparatus refers to the acquired signaling
data to acquire access information to the application and
then acquires the application.

[0278] Anapplication canbe acquired through a broad-
casting wave or a communication network such as the
Internet.

[0279] The USBD has recorded therein one of base
patterns including:

(a) a broadcasting wave correspondence base pat-
tern that is access information configuration data for
application acquisition where an application is pro-
vided through a broadcasting wave; and

(b) a communication network correspondence base
pattern that is access information configuration data
for application acquisition where an application is ac-
quired through a communication network.

[0280] In the USBD/USD depicted in FIG. 12, where
an application is to be transmitted through a broadcasting
wave, a base pattern is recorded into a base pattern re-
cording region corresponding to the broadcasting wave
(USD/deliveryMethod/atsc:BcAppService/basePat-
tern).

[0281] On the other hand, where an application is to
be transmitted through a communication network, a base
pattern is recorded into a base pattern recording region
corresponding to the communication network (USD/de-
liveryMethod/atsc:UcAppService/basePattern).

[0282] The reception apparatus can decide, depend-
ing upon in which one of the USBD and the USD a base
patternisrecorded, whetherthe applicationis transmitted
through a broadcasting wave or is transmitted through a
communication network such as the Internet or else is
transmitted through both of a broadcasting wave and a
communication network such as the Internet.

[0283] Further, in the AIT that is signaling data corre-
sponding to an application, a URI for acquiring a specific
application is recorded.
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[0284] Foran acquisition process of an application, the
reception apparatus refers, first at step S11, to a base
pattern recorded in the USBD (or USD) to confirm which
one of a broadcasting wave and a communication net-
work is utilized for distribution of the application, and com-
bines the URI recorded in the AIT, base pattern and URI
to create access information (application acquisition ad-
dress) to the application.

[0285] In particular, the reception apparatus first con-
firms a transmission path (broadcasting wave/network
communication) of an application on the basis of a deliv-
ery method (deliveryMethod) of the USD (user service
description) that is signaling data transmitted from the
transmission apparatus and the description of the allo-
cation location (ApplicationLocation) of the AIT, and then
creates access information (application acquisition ad-
dress) to the application by combining one of the base
patterns and the URI.

[0286] Ifitis confirmed thatan application is distributed
through a communication network, then the reception ap-
paratus applies the created access information (applica-
tion acquisition address) to acquire the application
through the communication network at step S21.
[0287] On the other hand, if it is confirmed that the ap-
plication is distributed through a broadcasting wave, then
at step S31, the reception apparatus acquires the S-
TSID, which is another signaling data, and

searches file unit information of files having location in-
formation (RS/LS/ScFIw/EFDT/@content-loc) coinci-
dent with the application location (application(URI)) re-
corded in the ART.

[0288] In the S-TSID, information of respective file
units configuring the presentation unit (PU) is recorded.
[0289] Further,the reception apparatus acquires a TOI
(Transport Object Identifier) recorded in the file unit in-
formation of the S-TSID.

[0290] The TOI(Transport Object Identifier) is a packet
identifier recorded in the packet header of an LCT packet
in which the application transmitted from the transmission
apparatus 20 is stored.

[0291] Inthe packet header of the LCT packet, the TOI
as an identifier according to the payload of the packet is
recorded.

[0292] Atstep S32, the reception apparatus selectively
acquires an LCT packet in which a file included in the
target application is stored from among LCT packets
transmitted by a broadcasting wave on the basis of the
TOIl recorded in the S-TSID.

[0293] Asdepictedin (1) of FIG. 12,inthe USBD/USD,
a base pattern as application access information corre-
sponding to a broadcasting wave or a communication
network is recorded.

[0294] A particularexample of recorded data of the US-
BD/USD indicating that an application is transmitted as
an NRT content through a broadcasting wave is de-
scribed with reference to FIGS. 13 and 14.

(1) of FIG. 13 depicts a setting that defines an NRT
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application transmission service through a broad-
casting wave as one of NRT services to be transmit-
ted through a broadcasting wave.

As depicted in (1) of FIG. 13, a definition region 231
for an NRT application transmission service through
a broadcasting wave is newly set in the delivery
method (deliveryMethod) in the USBD/USD.

Into this new definition region, a base pattern of an
NRT application distributed by one or more (1 to N)
broadcasts is recorded.

(2) of FIG. 13 depicts a configuration in which a base
pattern definition region 232 for an NRT application
transmission service through a broadcasting wave
is set newly in an application transmission service
definition region (atsc: broadcastAppService) de-
fined in the delivery method (deliveryMethod) in the
USBD/USD.

(3) of FIG. 14 depicts a setting that a base pattern
itself is not recorded but a flag (0, 1) from which it is
identifiable whether a service type, namely, a service
providing form, is a linear type service that is a serv-
ice of distribution, for example, of a live broadcasting
program or the like or a distribution service of a non-
real time (NRT) content including application distri-
bution is to be recorded.

[0295] A recording region 233 for the flag described
above is provided in an application transmission service
definition region (atsc: broadcastAppService) defined in
the delivery method (deliveryMethod) in the USBD/USD.
[0296] The reception apparatus can confirm whether
or not application distribution by a broadcasting service
is being executed, for example, by referring to the record-
ed data in (1) to (3) depicted in FIGS. 13 and 14.
[0297] On the other hand, in the AIT (application infor-
mation table) and the S-TSID as the signaling data, data
for performing a selection process of cache target data
described hereinabove with reference to FIGS. 10 and
11 are recorded.

[0298] An example of recorded data of the AIT and S-
TSID is described with reference to FIGS. 15 and 16.
[0299] FIG. 15 is a view depicting an example of re-
corded data of the AIT (application information table).
[0300] The AIT depicted in FIG. 15 is an example of
the AIT in which information corresponding to the three
applications (APP1to APP3) described hereinabove with
reference to FIGS. 9 and 10 is recorded.

[0301] Although the AIT can be set such that only one
application is recorded therein, also it is possible to set
the AIT such that information of a plurality of applications
related to each other is recorded collectively.

[0302] In the AIR depicted in FIG. 15,

a recording region 241 of information relating to the ap-
plication 1 (APP1),

a recording region 242 of information relating to the ap-
plication 2 (APP2), and

a recording region 243 of information relating to the ap-
plication 3 (APP3) are included.
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[0303] In each of the application information recording
regions 241 to 243, such information as

an application ID 251,

application access information (appLocation(URI)) 252,
an application size 253, and

link destination application information 254 is recorded.
[0304] The application ID 251 is the application iden-
tifier described hereinabove with reference to FIG. 8.
[0305] In particular, the application ID 251 is an appli-
cation ID configured from an organization ID (orgld) and
an application main body ID (appld).

[0306] The application access information (appLoca-
tion(URI)) 252 is a URI utilized in order to acquire the
application. As described hereinabove with reference to
FIG. 12, access information can be created by combining
the application access information 252 and a base pat-
tern recorded in the USBD.

[0307] The application size 253 is a total data size of
all configuration data included in one application.
[0308] For example, in the case of the application 1
(APP1) depicted in FIG. 9, the total size of files config-
uring the three presentation units (PU11 to PU13) is re-
corded. In the example depicted in FIG. 10, the size of
the application (APP1) is S1, and this S1 is recorded as
the application size 253.

[0309] The link destination application information 254
is information relating to a link between applications de-
scribed hereinabove with reference to FIG. 9. In partic-
ular, an application ID of an application of a link destina-
tion is recorded in the link destination application infor-
mation 254.

[0310] Itis to be noted that, where there is no applica-
tion of a link destination, nothing is recorded in the link
destination application information 254.

[0311] Now, recorded data of an S-TSID is described
with reference to FIG. 16.

[0312] As described hereinabove, the S-TSID is a
metadata file in which transfer control parameters in a
unit of a service are described and is signaling data in-
cluding an FDT (file delivery table) that is information in
a unit of a file of a large number of files provided in a
service.

[0313] The S-TSID depicted in FIG. 16 depicts only
part of the S-TSID in which information corresponding to
the three application (APP1 to APP3) described herein-
above with reference to FIGS. 9 and 10 is recorded.
[0314] It is to be noted that, in FIG. 16, information
recording regions corresponding to the two presentation
units (PU11 and PU12) belonging to the application 1
(APP1), namely, only

presentation unit (PU11) corresponding information 262,
and

presentation unit (PU12) corresponding information 263
are selectively indicated.

[0315] In regions following the information recording
regions corresponding to the presentation units (PU11
and PU12) depicted in FIG. 16, information of PU13,
PU21 to PU23 and PU31 to PU33 is recorded.
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[0316] Inthe S-TSID depicted in FIG. 16, the following
various information is recorded:

inter-presentation unit (PU) link information 261;
presentation unit (PU11) corresponding information
262; and

presentation unit (PU12) corresponding information
263.

[0317] In the inter-presentation unit (PU) link informa-
tion 261, a PUID of a presentation unit (PU) of a link
source and a PUID of a presentation unit (PU) of a link
destination are recorded.

[0318] Itis to be noted that a PUID is configured from
an application main body ID (appld) of an application to
which the presentation unit (PU) belongs and a group ID
(groupld) with which presentation units in the same ap-
plication can be identified individually as described here-
inabove with reference to FIG. 8.

[0319] It is to be noted that, according to a group ID
(groupld) configuring a PUID, serial numbers of, for ex-
ample, 1, 2 and 3 are set to presentation units (PUs)
included in one application, and a PU of the group ID
(groupld) 1 is a PU having an entry document.

[0320] Further, the first file (File) having an entry doc-
ument is a file corresponding to an HTML document as
the entry document.

[0321] In the file unit information of the first file, pres-
entation unit (PU11) size information is recorded.
[0322] As depictedin FIG. 16, in the presentation unit
(PU11) corresponding information 262, information of file
units belonging to the presentation unit (PU11) is record-
ed.

[0323] In thefirstfile unitinformation, the following var-
ious information is recorded:

TOI information as file access information;
belonging group information 271 of presentation unit
(PU11) configuration files; and

presentation unit (PU11) size information 272.

[0324] Inthe second and following file unitinformation,
such information as

TOI information as file access information, and
belonging group information of presentation unit (PU11)
configuration files

is recorded.

[0325] Further, in the presentation unit (PU12) corre-
sponding information 263, information of file units be-
longing to the presentation unit (PU12) is recorded.
[0326] In the firstfile unitinformation, the following var-
ious information is recorded:

TOI information as file access information;
belonging information 273 of presentation unit
(PU12) configuration files; and

presentation unit (PU12) size information 274.
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[0327] In this manner, in the S-TSID, next usages of
respective file units configuring a presentation unit (PU)
are recorded, and in this file unit information, an ID of the
presentation unitand size information of the presentation
unit are recorded.

[0328] A datarecording example of an FDT (file deliv-
ery table) that is a data recording region of file units of
the S-TSID is depicted in FIG. 17.

[0329] As depicted in FIG. 17, the following various
information is recorded in the FDT (file delivery table)
that is a data recording region for a file unit:

(a) a content location (@Content-Location) as ac-
cess information to the file;

(b) a TOI (Transport Object Identifier) thatis a packet
identifier recorded in the packet header of an LCT
packet transmitted from the transmission apparatus;
and

(c) a length and a type of a content.

[0330] Further, in a data recording region 281 depicted
in FIG. 17, such data as

(d) a presentation unit ID (PUID), and
(e) a presentation unit (PU) size

are recorded.

[0331] Further, as described hereinabove with refer-
ence to FIG. 16, in the S-TSID, the inter-presentation unit
(PU) link information 261 is recorded.

[0332] A particular recording example of this is de-
scribed with reference to FIG. 18.

[0333] Theinter-presentation unit (PU) link information
261 is recorded in the following recording region in the
S-TSID, namely, in

RS/LS/ScFlw/Contentinfo

and so forth.

[0334] FIG. 18 is a view depicting an example of inter-
PU link information recorded in the content information
(Contentinfo).

[0335] For example, inter-presentation unit (PU) link
information is recorded in such setting, for example, as
indicated in a data recording region 282 of FIG. 18.
[0336] In the data recording region 282, a region in
which such two PUIDs as

a presentation unit ID (PUID) of a link source, and

a presentation unit ID (PUID) of a link destination are
recorded is set.

[0337] Now,anapplicationacquisition process execut-
ed by reference to signaling data and a selection process
sequence of cache target data by the reception appara-
tus are described with reference to a flow chart depicted
in FIG. 19. In particular, an application acquisition proc-
ess and a cache target data selection process to which
such signaling data as

USBD/USD,

AlT, and

S-TSIS
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are applied are executed.

[0338] It is to be noted that a process in accordance
with the flow depicted in FIG. 19 is a process executed
by the data processing section of the reception apparatus
30. For example, the process is executed in accordance
with a program in which the processing sequence depict-
ed in FIG. 19 is recorded. It is to be noted that the data
processing section that executes the processing se-
quence depicted in FIG. 19 is, for example, a data
processing section that executes functions of the signal-
ing analysis section 113, the cache controlling section
and so forth in the reception apparatus 30 depicted in
FIG. 7.

[0339] Processes at respective steps are described
successively hereunder.

(Step S51)

[0340] The reception apparatus acquires, at step S51,
the AIT (application information table) from the SLS
(service level signaling) transmitted from the transmis-
sion apparatus to acquire information relating to a distri-
bution application.

[0341] In particular, the reception apparatus acquires
the AIT (application information table) described herein-
above with reference to FIG. 15 to acquire information
relating to the distribution application.

[0342] More particularly, the reception apparatus ac-
quires, for example, an application ID, application size
information, inter-application link information and so
forth.

(Step S52)

[0343] Then atstep S52, the reception apparatus con-
firms a transmission path (broadcasting wave/network
communication) for the application on the basis of com-
parison between a delivery method (deliveryMethod) of
the USD (user service description) that is signaling data
transmitted from the transmission apparatus and a de-
scription of the application location (ApplicationLocation)
of the AIT.

(Step S53)

[0344] Then at step S53, the reception apparatus de-
termines a cacheable data range on the basis of the ap-
plication size information and the inter-application link
information acquired from the AIT that is signaling data
transmitted from the transmission apparatus and a cache
permission size of the reception apparatus.

[0345] For example, the reception apparatus confirms
a cacheable application configuration data range in ac-
cordance with the process described hereinabove with
reference to FIGS. 10 to 18 to determine cache target
data.



41 EP 3 327 576 A1 42

(Step S54)

[0346] Then, at step S54, the reception apparatus de-
cides whether or not caching of one application unit is
possible.

[0347] In particular, the reception apparatus decides
whether or not the cache size described hereinabove with
reference to FIGS. 10 and 11 corresponds to the medium
size (Medium) to the maximum size (Maximum).

[0348] I[fitis decided at step S54 that caching of one
application unit is possible, then the processing advanc-
es to step S55.

[0349] On the other hand, if it is decided at step S54
that caching of one application unit is impossible, then
the processing advances to step S56.

(Step S55)

[0350] If it is decided at step S54 that caching of one
application unit is possible, then at step S55, the recep-
tion apparatus acquires applications within the cachea-
ble range determined on the basis of the application size
information and the inter-application link information de-
scribed in the AIT and the cache permission size of the
reception apparatus and executes a cache process.
[0351] This process corresponds to a process where
the cache size described hereinabove with reference to
FIGS. 10 and 11 corresponds to the medium size (Me-
dium) to the maximum size (Maximum).

(Step S56)

[0352] On the other hand, if it is decided at step S54
that caching of one application unit is impossible, then
at step S56, the reception apparatus acquires presenta-
tion units within the cacheable range determined on the
basis of the presentation unit (PU) size described in the
EFDT/FILE factor of the S-TSID and the cache permis-
sion size of the reception apparatus and then executes
a cache process.

[0353] This process corresponds to a process where
the cache size described hereinabove with reference to
FIGS. 10 and 11 corresponds to the minimum size (Min-
imum) to the small size (Small).

[9. Example of Particular Process According to Cache
Size (Data Storage Permission Size) of Reception Ap-
paratus]

[0354] Now, an example of a particular process ac-
cording to a cache size (data storage permission size)
of the reception apparatus is described with reference to
FIG. 20 and so forth.

[0355] Examples of the cache target selection process
in the case of the following five cache sizes described
hereinabove with reference to FIGS. 10 and 11 are suc-
cessively described:
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(1) minimum size (Minimum);
(2) small size (Small);

(3) medium size (Medium);

(4) large size (Large); and

(5) maximum size (Maximum).

[0356] It is to be noted that also the application size
and the presentation unit (PU) size are those of the set-
ting depicted in FIGS. 10 and 11.

[0357] In particular, the cache target data according to
the five cache sizes described above are set in the fol-
lowing manner:

(1) minimum size (Minimum) = presentation unit
(PU11);

(2) small size (Small) = presentation unit (PU11) +
presentation unit (PU12);

(3) medium size (Medium) = application (APP1)

(4) large size (Large) = application (APP1) + appli-
cation (APP2); and

(5) maximum size (Maximum) = application (APP1)
+ application (APP2) + application (APP3).

[0358] In the following, examples of a process by re-
ception apparatus having five different data storage per-
mission cache sizes are successively described.

[0359] Itis to be noted that the process examples de-
scribed below are examples of a process where an ap-
plication is distributed through a broadcasting wave, and
the reception apparatus acquires files configuring the ap-
plication through a broadcasting wave.

[9-1. Example of Process When Data Storage Permis-
sion Cache Size of Reception Apparatus Is Minimum
Size (Minimum) and Only One Presentation Unit (PU) Is
Storable]

[0360] First, an example of a process when the data
storage permission cache size of the reception apparatus
is the minimum size (Minimum) and only one presenta-
tion unit (PU) is storable is described with reference to
FIG. 20 and so forth.

[0361] FIG.20isaview illustrating cache (storage) tar-
get data when the data storage permission cache size
of the reception apparatus is the minimum size (Mini-
mum).

[0362] The reception apparatus can store only one
presentation unit (PU).

[0363] The process executed by the reception appa-
ratus is a process of acquiring, caching and displaying
an HTML document (entry document 221) read in first
after activation of the application (APP1) and the pres-
entation unit (PU11) configured from resource files.
[0364] FIG. 21 depicts a flow chart illustrating a
processing sequence when the reception apparatus ac-
quires an application through a broadcasting wave, per-
forms a cache process and executes the application.
[0365] Further, FIG. 22 depicts signaling data utilized
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upon processing of respective steps of the flow chart of
FIG. 21. In particular, the following two signaling data,
namely,

(1) AIT, and
(2) S-TSID

are utilizes.

[0366] Processes at respective step numbers (S111
to S116) depicted in FIG. 21 and processes at same step
numbers (S111 to S116) to those depicted in FIG. 22 are
same processes. In FIG. 22, recording regions of the
signaling data (AIT, S-TSID) that are referred to upon
processes atthe respective steps and the respective step
numbers are depicted in an associated relationship with
each other.

[0367] Processes at the respective steps are de-
scribed successively with reference to FIGS. 21 and 22.

(Step S111)

[0368] First at step S111, the reception apparatus ac-
quires the AIT (application information table) and the S-
TSID from the SLS (service level signaling) transmitted
from the transmission apparatus.

(Step S112)

[0369] Thenatstep S112, the reception apparatus per-
forms acquisition and confirmation of information relating
to a distribution apparatus from the AIT. For example,
the reception apparatus performs the following process-
es:

(1) to acquire a URL of an entry document from the
application location(applicationLocation);

(2) to confirm that a control code is set to a code
(AUTOSTART, Prefetch or the like) necessary for a
cache process;

(3) to acquire an application ID; and

(4) to acquire an application size.

[0370] Further, the reception apparatus compares the
acquired application size and a cacheable cache size of
the reception apparatus with each other.

[0371] Inthepresentexample, the receptionapparatus
decides that the cache size is minimum (Minimum) and
is smaller than the application size and a cache process
of the entire application cannot be performed.

(Step S113)

[0372] Then atstep S113, the reception apparatus ac-
quires acquisition destination information of the entry
document from the S-TSID.

[0373] In particular, as indicated at step S113 of FIG.
22, the reception apparatus searches for a file (FILE) in
which  content location information (RS/LS/Sc-
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FIw/EFDT/content-location) recorded in the information
of a file unit recorded in the S-TSID and an application
location (applicationLocation) of the AIT coincide with
each other to acquire the acquisition destination informa-
tion.

[0374] Asdescribed hereinabove, inthe S-TSID, infor-
mation of file units configuring a presentation unit (PU)
is recorded.

[0375] The reception apparatus searches for a file
(FILE) that indicates coincidence of the application loca-
tion (applicationLocation) of the AIT and acquires a TOI
(Transport Object Identifier) recorded in the file unit in-
formation of the S-TSID as the acquisition destination
information.

[0376] The TOI (Transport Object Identifier) is a packet
identifier recorded in the packet header of an LCT packet
inwhich the application transmitted fromthe transmission
apparatus 20 is stored.

[0377] In the packet header of an LCT packet, a TOI
as an identifier according to the payload of the packet is
recorded.

[0378] The reception apparatus can selectively ac-
quire an LCT packet in which a file included in the target
application is stored from among LCT packets transmit-
ted by a broadcasting wave on the basis of the TOI re-
corded in the S-TSID.

(Step S114)

[0379] Then atstep S114, the reception apparatus ac-
quires, from the S-TSID, a presentation unit (PU) includ-
ing an entry document, an ID of a presentation unit (PU)
obtained following link information recorded in the S-
TSID (PUID = application main body ID + group ID) and
size information (PUSize) of each presentation unit (PU).
[0380] Asindicated by step S114a of FIG. 22, the pres-
entation unit ID (PUID) is configured from an application
main body ID (appld) and a group ID (groupld).

[0381] The application main body ID (appld) has a val-
ue equal to that of the application main body ID (appld)
that is configuration data of the application ID (organiza-
tion ID (orgld) + application main body ID (appld)) set to
the application to which the presentation unit (PU) to
which the file belongs belongs.

[0382] Further, as indicated by step S114b of FIG. 22,
the reception apparatus acquires link information record-
ed in the S-TSID.

[0383] The reception apparatus acquires the ID of the
presentation unit (PU) (PUID = application main body ID
+ group ID) obtained by following the link information and
size information (PUSize) of each presentation unit (PU).

(Step S115)

[0384] Then at step S115, the reception apparatus
compares the cache size of the reception apparatus,
namely, a utilizable cache size, and the data size of each
presentation unit (PU) with each other to select presen-
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tation units to be made a cache target.

[0385] Itisto be noted that the most preferential cache
target PU is a presentation unithaving an entry document
(for example, PU11).

[0386] The second most preferential cache target PU
is a link destination PU of PU11 having an entry docu-
ment, for example, PU12.

[0387] Further, the link destination PU13 of PU12 is
selected as a next cache target PU, and cache target
PUs are successively selected following the links.
[0388] At a point of time at which the cache size is
exceeded, the selection of a cache target PU is complet-
ed.

[0389] In particular, for example, in the case of

PU11 size < cache size < (PU11 + PU12) size

only PU11 is selected as a cache target PU.

[0390] On the other hand, in the case of

(PU11 + PU12) size < cache size < (PU11 + PU12 +
PU13) size

PU11 and PU12 are selected as cache target PUs.
[0391] In this manner, cache target PUs are succes-
sively selected following links within a range within which
the total size of the PUs reaches the cache size.

[0392] Inthe case of the present example, the expres-
sion

PU11 size < cache size < (PU11 + PU12) size

is satisfied, and only PU11 is selected as a cache target
PU.

(Step S116)

[0393] Then atstep S116, the reception apparatus ac-
quires a file having a PUID same as the PUID of the
presentation unit (PU) of the cache target determined at
step S115, executes a cache process and outputs (dis-
plays) the entry document.

[0394] As indicated by step S116 of FIG. 22, the re-
ception apparatus selects, from within the information of
file units recorded in the S-TSID, files having a PUID
(PU11) same as the PUID (PU11) of the presentation
unit (PU) selects as the cache target and selectively ac-
quires a packet in which the applicable file is stored from
a broadcasting wave on the basis of the TOI recorded in
the file unit information. The reception apparatus exe-
cutes a process for storing (caching) the selectively ac-
quired file into the cache section and thereafter starts an
outputting (displaying) process from the entry document.
[0395] By the processes described above, all files be-
longing to one presentation unit (PU11) of the application
(APP1) can be acquired.

[0396] Accordingly, itis possible to execute the appli-
cation utilizing all configuration files of one presentation
unit (PU) and reproduce data in a complete form of a unit
of a presentation unit.

[0397] In other words, an application execution proc-
ess of a higher degree of completeness is implemented.
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[9-2. Example of Process Where Data Storage Permis-
sion Cache Size of Reception Apparatus Is Small Size
(Small) and Plural Presentation Units (PUs) Are Storable]

[0398] Now, an example of a process where the data
storage permission cache size of the reception apparatus
is the small size (Small) and a plurality of presentation
units (PUs) are storable is described with reference to
FIG. 23 and so forth.

[0399] FIG.23isaview illustrating cache (storage) tar-
get data where the data storage permission cache size
of the reception apparatus is the small size (Small).
[0400] The reception apparatus can store two presen-
tation units (PU11 and PU12).

[0401] The process executed by the reception appa-
ratus is a process for acquiring, caching and displaying
apresentation unit (PU11) configured from an HTML doc-
ument read in first after activation of the application
(APP1) (entry document 221) and a resource file and
another presentation unit (PU12) set as a link destination
of the presentation unit (PU11).

[0402] Itis to be noted that, where a plurality of pres-
entation units are set as a link destination of the presen-
tation unit (PU11), the reception apparatus acquires the
plurality of link destination PUs.

[0403] FIG. 24 depicts a flow chart illustrating a
processing sequence when the reception apparatus ac-
quires an application through a broadcasting wave, per-
forms a cache process and executes the application.
[0404] Further, FIG. 25 depicts signaling data utilized
upon processing at respective steps of the flow chart de-
pictedin FIG. 24. Namely, the following two signaling data

(1) AIT, and
(2) S-TSID

are utilized.

[0405] Processes at respective step numbers (S121
to S126) depicted in FIG. 24 and processes at the same
step numbers (S121 to S126) depicted in FIG. 25 are
same processes. In FIG. 25, recording regions for the
signaling data (AIT and S-TSID) that are referred to upon
processing at the respective steps and the respective
step numbers are indicated in an associated relationship
with each other.

[0406] Process atthe respective steps are successive-
ly described with reference to FIGS. 24 and 25.

(Step S121)

[0407] First at step S121, the reception apparatus ac-
quires the AIT (application information table) and the S-
TSID from the SLS (service level signaling) transmitted
form the transmission apparatus.

(Step S122)

[0408] Thenatstep S122,the reception apparatus per-
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forms acquisition and confirmation of information relating
to the distribution application from the AIT. For example,
the reception apparatus performs the following process-
es:

(1) to acquire the URL of an entry document from
the application location (applicationLocation);

(2) to confirm that a control code is setto a necessary
code (AUTOSTART, Prefetch or the like) for a cache
process;

(3) to acquire an application ID; and

(4) to acquire an application size.

[0409] Further, the reception apparatus compares the
acquired application size and the cacheable cache size
of the reception apparatus.

[0410] In the present example, the cache size is small
(Small) and is smaller than the application size, and the
reception apparatus decides that a cache process of the
entire application cannot be performed.

(Step S123)

[0411] Then at step S123, the reception apparatus ac-
quires acquisition destination information of the entry
document from the S-TSID.

[0412] In particular, as illustrated in step S123 in FIG.
25, the reception apparatus searches for a file (FILE) in
which the application location (aplicationLocation) of the
AIT coincides with the content location information
(RS/LS/ScFIw/EFDT/content-location) recorded in the
information of file units recorded in S-TSID to acquire the
acquisition destination information.

(Step S124)

[0413] Then at step S124, the reception apparatus ac-
quires a presentation unit (PU) that includes an entry
document, an ID of a presentation unit (PU) obtained
following the link information recorded in the S-TSID (PU-
ID = application main body ID + group ID) and size infor-
mation (PUSize) of each presentation unit (PU) from the
S-TSID.

[0414] As depicted at step S124a of FIG. 25, a pres-
entation unit ID (PUID) is configured from an application
main body ID (appld) and a group ID (groupld).

[0415] The application main body ID (appld) has a val-
ue equal to that of the application main body ID (appld)
that is configuration data of the application ID (organiza-
tion ID (orgld) + application main body (appld)) set to an
application to which the presentation unit (PU) to which
the file belongs belongs.

[0416] Further, as indicated at step S124b of FIG. 25,
the reception apparatus acquires link information record-
ed in the S-TSID.

[0417] As depicted at step S124c of FIG. 25, the re-
ception apparatus acquires the ID of the presentation
unit (PU) obtained following the link information (PUID =
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application main body ID + group ID) and size information
(PUSize) of each presentation unit (PU).

(Step S125)

[0418] Then at step S125, the reception apparatus
compares the cache size of the reception apparatus,
namely, a utilizable cache size, and the data size of each
presentation unit (PU) with each other to select presen-
tation units that are to be made a cache target.

[0419] Itisto be noted that the most preferential cache
target PU is a presentation unit that has an entry docu-
ment (for example, PU11).

[0420] The second most preferential cache target PU
is a link destination PU of PU11 having an entry docu-
ment, for example, PU12.

[0421] Further, the link destination PU13 of PU12 is
selected as a next cache target PU, and cache target
PUs are successively selected following the links.
[0422] At a point of time at which the cache size is
exceeded, selection of a cache target PU is completed.
[0423] In particular, for example, in the case of

PU11 size < cache size < (PU11 + PU12) size only PU11
is selected as a cache target PU.

[0424] On the other hand, in the case of

(PU11 + PU12) size < cache size < (PU11 + PU12 +
PU13) size,

PU11 and PU12 are selected as cache target PUs.
[0425] In this manner, cache target PUs are succes-
sively selected following links within a range within which
the total size of PUs reaches the cache size.

[0426] Inthe case of the present example, the expres-
sion (PU11 + PU12) size < cache size < (PU11 + PU12
+ PU13) size

is satisfied, and PU11 and PU12 are selected as cache
target PUs.

(Step S126)

[0427] Then atstep S126, the reception apparatus ac-
quires a file having a PUID same as the PUID of the
presentation unit (PU) of the cache target determined at
step S125, executes a cache process and outputs (dis-
plays) the entry document.

[0428] Asindicated by steps S126a and S126b of FIG.
25, the reception apparatus selects, from the information
of file units recorded in the S-TSID, files having a PUID
(PU11) same as the PUID of the cache target PU and
selectively acquires a packet in which the applicable file
is stored from a broadcasting wave on the basis of the
TOI recorded in the file unit information. The reception
apparatus executes a process for storing (caching) the
selectively acquired file into the cache section and there-
after starts an outputting (displaying) process from the
entry document.

[0429] By the processes described above, all files be-
longing to the two presentation units (PU11 and PU12)
of the application (APP1) can be acquired.
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[0430] Accordingly, it is possible to execute an appli-
cation utilizing all configuration files of two presentation
units (PUs) and reproduce data in a complete form of a
unit of a presentation unit.

[0431] In other words, an application execution proc-
ess of a higher degree of completeness is implemented.

[9-3. Example of Process Where Data Storage Permis-
sion Cache Size of Reception Apparatus Is Medium Size
(Medium) and One Presentation Unit (PU) Is Storable]

[0432] Now, an example of a process where the data
storage permission cache size of the reception apparatus
is the medium size (Medium) and one presentation unit
(PU) is storable is described with reference to FIG. 26
and so forth.

[0433] FIG.26is aview illustrating cache (storage) tar-
get data where the data storage permission cache size
of the reception apparatus is the medium size (Medium).
[0434] The reception apparatus can store one applica-
tion (APP1) therein.

[0435] The process executed by the reception appa-
ratus is a process for acquiring, caching and displaying
all configuration files of the application (APP1) to which
the presentation unit (PU11) configured from an HTML
document (entry document 221) read in first after activa-
tion of the application (APP1) and aresource file belongs.
[0436] FIG. 27 depicts a flow chart illustrating a
processing sequence when the reception apparatus ac-
quires an application through a broadcasting wave, per-
forms a cache process and executes the application.
[0437] Further, FIG. 28 depicts signaling data utilized
upon processing at respective steps of the flow chart de-
pictedin FIG. 27. Namely, the following two signaling data

(1) AIT, and
(2) S-TSID

are utilized.

[0438] Processes at respective step numbers (S131
to S135) depicted in FIG. 27 and processes at the same
step numbers (S131 to S135) depicted in FIG. 28 are
same processes. In FIG. 28, recording regions for the
signaling data (AIT and S-TSID) that are referred to upon
processing at the respective steps and the respective
step numbers are indicated in an associated relationship
with each other.

[0439] Processes at the respective steps are succes-
sively described with reference to FIGS. 27 and 28.

(Step S131)

[0440] First at step S131, the reception apparatus ac-
quires the AIT (application information table) and the S-
TSID from the SLS (service level signaling) transmitted
form the transmission apparatus.
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(Step S132)

[0441] Thenatstep S132,thereception apparatus per-
forms acquisition and confirmation of information relating
to the distribution application from the AIT. For example,
the reception apparatus performs the following process-
es:

(1) to acquire the URL of an entry document from
the application location (applicationLocation);

(2) to confirm that a control code is set to a necessary
code (AUTOSTART, Prefetch or the like) for a cache
process;

(3) to acquire an application ID;

(4) to acquire an application size;

(5) to acquire a link destination application; and

(6) to acquire a link destination application size.

[0442] Further, the reception apparatus compares the
acquired application size and the cacheable cache size
of the reception apparatus with each other.

[0443] In the present example, the cache size is me-
dium (Medium) and is greater than the application size
of the application (APP1), and the reception apparatus
decides that a cache process of the overall application
(APP1) can be performed.

[0444] Further, the reception apparatus compares the
data size obtained by adding the link destination appli-
cation size to the application size and the cacheable
cache size of the reception apparatus with each other.
[0445] In the present example, the cache size is me-
dium (Medium) and is smaller than the total application
size of the two applications (APP1 and APP2), and the
reception apparatus decides that a cache process of the
overalltwo applications (APP1 and APP2) cannot be per-
formed.

[0446] In other words, the reception apparatus deter-
mines to execute a cache process of the one application
(APP1).

(Step S133)

[0447] Then atstep S133, the reception apparatus ac-
quires acquisition destination information of the entry
document from the S-TSID.

[0448] In particular, as illustrated in step S133 in FIG.
28, the reception apparatus searches for a file (FILE) in
which the content location information (RS/LS/Sc-
FIw/EFDT/content-location) recorded in the information
of file units recorded in the S-TSID and the application
location (applicationLocation) of the AIT coincide with
each other to acquire the acquisition destination informa-
tion.

(Step S134)

[0449] Then atstep S134, the reception apparatus ac-
quires an application main body ID (appld) and a group
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ID (groupld) from the presentation unit ID (PUID) de-
scribed in the group (Group) factor of the entry document.
[0450] As indicated at step S134 of FIG. 28, the pres-
entation unit ID (PUID) is configured from an application
main body ID (appld) and a group ID (groupld).

[0451] The application main body ID (appld) has a val-
ue equal to that of the application main body ID (appld)
that is configuration data of the application ID (organiza-
tion ID (orgld) + application main body (appld)) set to an
application to which the presentation unit (PU) to which
the file belongs belongs.

(Step S135)

[0452] Then at step S135, the reception apparatus ac-
quires a file having an application main body ID (appld)
same as the application main body ID (appld) in the PUID
of the entry document (application main body ID (appld)
+ group ID (groupld)), executes a cache process and
outputs (displays) the file.

[0453] Asindicated at step S135 of FIG. 28, the recep-
tion apparatus acquires a file having an application main
body ID (appld) same as the application main body ID
(appld) configuring the PUID of the entry document from
the information of the file unit recorded in the S-TSID,
executes a cache process and outputs (displays) the file.
[0454] By the processes described above, all files be-
longing to all presentation units (PU11, PU12 and PU13)
belonging to the application (APP1) can be acquired.
[0455] Accordingly, it is possible to execute an appli-
cation utilizing all configuration files of all presentation
units (PU11, PU12 and PU13) belonging to the applica-
tion (APP1) and reproduce data in a complete form of a
unit of an application and a unit of a presentation unit.
[0456] In other words, an application execution proc-
ess of a higher degree of completeness is implemented.

[9-4. Example of Process Where Data Storage Permis-
sion Cache Size of Reception Apparatus Is Large Size
(Large) and Plural Applications Are Storable]

[0457] Now, an example of a process where the data
storage permission cache size of the reception apparatus
is the large size (Large) and a plurality of applications
(APP and APP2) are storable is described with reference
to FIG. 29 and so forth.

[0458] FIG.29is aview illustrating cache (storage) tar-
get data where the data storage permission cache size
of the reception apparatus is the large size (Large).
[0459] The reception apparatus can store two applica-
tions (APP1 and APP2).

[0460] The process executed by the reception appa-
ratus is a process for acquiring, caching and displaying
all configuration files of the application (APP1) to which
the presentation unit (PU11) configured from an HTML
document (entry document 221) read in first after activa-
tion of the application (APP1) and a resource file belongs
and all configuration files of the application (APP2) that
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is the link destination application of the application
(APP1).

[0461] FIG. 30 depicts a flow chart illustrating a
processing sequence when the reception apparatus ac-
quires an application through a broadcasting wave, per-
forms a cache process and executes the application.
[0462] Further, FIG. 31 depicts signaling data utilized
upon processing at respective steps of the flow chart de-
pictedin FIG. 30. Namely, the following two signaling data

(1) AIT, and
(2) S-TSID

are utilized.

[0463] Processes at respective step numbers (S141
to S145) depicted in FIG. 30 and processes at the same
step numbers (S141 to S145) depicted in FIG. 31 are
same processes. In FIG. 31, recording regions of the
signaling data (AIT and S-TSID) that are referred to upon
processing at the respective steps and the respective
step numbers are indicated in an associated relationship
with each other.

[0464] Processes at the respective steps are succes-
sively described with reference to FIGS. 30 and 31.

(Step S141)

[0465] First at step S141, the reception apparatus ac-
quires the AIT (application information table) and the S-
TSID from the SLS (service level signaling) transmitted
from the transmission apparatus.

(Step S142)

[0466] Then atstep S142,the reception apparatus per-
forms acquisition and confirmation of information relating
to the distribution application from the AIT. For example,
the reception apparatus performs the following process-
es:

(1) to acquire the URL of an entry document from
the application location (applicationLocation);

(2) to confirm that a control code is set to a necessary
code (AUTOSTART, Prefetch or the like) for a cache
process;

(3) to acquire an application ID;

(4) to acquire an application size;

(5) to acquire a link destination application; and

(6) to acquire a link destination application size.

[0467] Further, the reception apparatus compares the
acquired application size and the cacheable cache size
of the reception apparatus with each other.

[0468] In the present example, the cache size is large
(Large) and is greater than the application size of the
application (APP1), and the reception apparatus decides
that a cache process of the entire application (APP1) can
be performed.
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[0469] Further, the reception apparatus compares the
data size obtained by adding the link destination appli-
cation size to the application size and the cacheable
cache size of the reception apparatus with each other.
[0470] In the present example, the cache size is large
(Large) and is greater than the total application size of
the two applications (APP1 and APP2), and the reception
apparatus decides that a cache process of the entire two
applications (APP1 and APP2) can be performed.
[0471] Further, the reception apparatus acquires the
size of the link destination application (APP3) of the link
destination application (APP2) and compares the total
data size of the three applications and the cache size
with each other.

[0472] Inthe present example, the cache size is small-
er than the total data size of the three applications, and
the reception apparatus decides that all of the three ap-
plications cannot be stored (cached).

[0473] Asaresult, the reception apparatus determines
to execute a cache process of the two applications (APP1
and APP2).

(Step S143)

[0474] Then at step S143, the reception apparatus ac-
quires acquisition destination information of the entry
document of the initial execution application (APP1) from
the S-TSID.

[0475] In particular, as indicated at step S143 of FIG.
31, the reception apparatus searches for a file (FILE) in
which the content location information (RS/LS/Sc-
FIw/EFDT/content-location) recorded in the information
of file units recorded in the S-TSID and the application
location (applicationLocation) of the AIT coincide with
each other to acquire the acquisition destination informa-
tion.

[0476] It is to be noted that, in the present example,
the reception apparatus searches for a file (FILE) that
indicates coincidence of two application locations (appli-
cationLocation) recorded in the AIT to acquire acquisition
destination information of the same.

(Step S144)

[0477] Then at step S144, the reception apparatus ac-
quires an application main body ID (appld) and a group
ID (groupld) from the presentation unit ID (PUID) de-
scribed in the group (Group) factor of the entry document
of each of the two applications.

[0478] As depicted at step S144 of FIG. 31, the pres-
entation unit ID (PUID) is configured from an application
main body ID (appld) and a group ID (groupld).

[0479] The application main body ID (appld) has a val-
ue equal to that of the application main body ID (appld)
that is configuration data of the application ID (organiza-
tion ID (orgld) + application main body (appld)) set to an
application to which the presentation unit (PU) to which
the file belongs belongs.
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[0480] Inthe presentexample,the receptionapparatus
acquires two application IDs (appld1 and appld2) of the
link source and the link destination as indicated by steps
S144a and S144b of FIG. 31.

(Step S145)

[0481] Then atstep S145, the reception apparatus ac-
quires a file having an application main body ID (appld)
same as the application main body ID (appld) in the PUID
of the entry document (application main body ID (appld)
+ group ID (groupld)), and executes a cache process.
[0482] Inthe presentexample,the receptionapparatus
acquires afile having the two application IDs (appld1 and
appld2) and executes a cache process, and starts exe-
cution of the application using the entry document of the
application 1 (APP1).

[0483] Asindicated at step S145 of FIG. 31, the recep-
tion apparatus acquires a file having application main
body IDS (appld1 and appld2) same as the application
main body IDs (appld1 and appld2) configuring the PU-
IDs (PUId11 and PUId21) of the entry document from the
information of the file unit recorded in the S-TSID, exe-
cutes a cache process and outputs (displays) the file.
[0484] By the processes described above, all files be-
longing to all presentation units (PU11, PU12, PU13,
PU21, PU22 and PU23) belonging to the application
(APP1) and the application (APP2) of the link destination
can be acquired.

[0485] Consequently, it is possible to execute an ap-
plication utilizing all configuration files of all presentation
units (PU11, PU12 and PU13) belonging to the applica-
tion (APP1) and execute an application utilizing all con-
figuration files of the all presentation units (PU21, PU22
and PU23) belonging to the application (APP2).

[0486] In particular, it is possible to perform data re-
production in a unit of an application and in a unit of a
presentation unit in a complete form.

[0487] In other words, an application execution proc-
ess of a higher degree of completeness is implemented.

[9-5. Example of Process Where Data Storage Permis-
sion Cache Size of Reception Apparatus Is Maximum
Size (Maximum) and Plural Presentation Units (PUs) Are
Storable]

[0488] Now, an example of a process where the data
storage permission cache size of the reception apparatus
is the maximum size (Maximum) and a plurality of appli-
cations (APP1, APP2 and APP3) having a link relation-
ship set thereamong are storable is described with ref-
erence to FIG. 32 and so forth.

[0489] FIG. 32isaviewillustrating cache (storage) tar-
get data where the data storage permission cache size
of the reception apparatus is the maximum size (Maxi-
mum).

[0490] The reception apparatus can store all of the
three applications (APP1, APP2 and APP3) having a link
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relationship set thereamong.

[0491] The process executed by the reception appa-
ratus is a process for acquiring, caching and displaying
all configuration files of an application (APP1) to which
apresentation unit (PU11) configured froman HTML doc-
ument (entry document 221) read in first after activation
of the application (APP1) and a resource file belongs and
all configuration files of the application (APP2) thatis the
link destination application of the application (APP1) and
the application (APP3) that is the link destination appli-
cation of the application (APP2).

[0492] FIG. 33 depicts a flow chart illustrating a
processing sequence when the reception apparatus ac-
quires an application through a broadcasting wave, per-
forms a cache process and executes the application.
[0493] Further, FIG. 34 depicts signaling data utilized
upon processing at respective steps of the flow chart de-
pictedin FIG. 33. Namely, the following two signaling data

(1) AIT, and
(2) S-TSID

are utilized.

[0494] Processes at respective step numbers (S151
to S155) depicted in FIG. 33 and processes at the same
step numbers (S151 to S155) depicted in FIG. 34 are
same processes. In FIG. 34, recording regions of the
signaling data (AIT and S-TSID) that are referred to upon
processing at the respective steps and the respective
step numbers are indicated in an associated relationship
with each other.

[0495] Processes at the respective steps are succes-
sively described with reference to FIGS. 33 and 34.

(Step S151)

[0496] First at step S151, the reception apparatus ac-
quires the AIT (application information table) and the S-
TSID from the SLS (service level signaling) transmitted
form the transmission apparatus.

(Step S152)

[0497] Then atstep S152, the reception apparatus per-
forms acquisition and confirmation of information relating
to the distribution application from the AIT. For example,
the reception apparatus performs the following process-
es:

(1) to acquire the URL of an entry document from
the application location (applicationLocation);

(2) to confirm that a control code is setto a necessary
code (AUTOSTART, Prefetch or the like) for a cache
process;

(3) to acquire an application ID;

(4) to acquire an application size;

(5) to acquire a link destination application; and

(6) to acquire a link destination application size.
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[0498] Further, the reception apparatus compares the
acquired application size and the cacheable cache size
of the reception apparatus with each other.

[0499] In the present example, the cache size is max-
imum (Maximum) and is greater than the application size
of the application (APP1), and the reception apparatus
decides that a cache process of the entire application
(APP1) can be performed.

[0500] Further, the reception apparatus compares the
data size obtained by adding the size of the link destina-
tion application (APP2) to the application size and the
cacheable cache size of the reception apparatus with
each other.

[0501] Inthe present example, the cache size is max-
imum (Maximum) and is greater than the total application
size of the two applications (APP1 and APP2), and the
reception apparatus decides that a cache process of the
entire two applications (APP1 and APP2) can be per-
formed.

[0502] Further, the reception apparatus acquires the
size of the link destination application (APP3) of the link
destination application (APP2) and compares the total
data size of the three applications and the cache size
with each other.

[0503] Inthe presentexample, the cache size is great-
er than the total data size of the three applications, and
the reception apparatus decides that all of the three ap-
plications can be stored (cached).

[0504] As aresult, the reception apparatus determines
to execute a cache process of all of the three applications
(APP1, APP2 and APP3) having a link relationship ther-
ebetween.

(Step S153)

[0505] Then atstep S153, the reception apparatus ac-
quires acquisition destination information of the entry
document from the S-TSID.

[0506] In particular, as indicated at step S153 of FIG.
34, the reception apparatus searches for a file (FILE) in
which the content location information (RS/LS/Sc-
FIw/EFDT/content-location) recorded in the information
of file units recorded in the S-TSID and the application
location (applicationLocation) of the AIT coincide with
each other to acquire the acquisition destination informa-
tion.

[0507] It is to be noted that, in the present example,
the reception apparatus searches for a file (FILE) that
indicates coincidence of three application locations (ap-
plicationLocation) recorded in the AIT to acquire acqui-
sition destination information of the same.

(Step S154)

[0508] Then atstep S154, the reception apparatus ac-
quires an application main body ID (appld) and a group
ID (groupld) from the presentation unit ID (PUID) de-
scribed in the group (Group) factor of the entry document
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of each of the two applications.

[0509] As depicted at step S154 of FIG. 34, the pres-
entation unit ID (PUID) is configured from an application
main body ID (appld) and a group ID (groupld).

[0510] The application main body ID (appld) has a val-
ue equal to that of the application main body ID (appld)
that is configuration data of the application ID (organiza-
tion ID (orgld) + application main body (appld)) set to an
application to which the presentation unit (PU) to which
the file belongs belongs.

[0511] Inthepresentexample,the receptionapparatus
acquires three application IDs (appld1, appld2 and
appld3) having a link relationship with each other as in-
dicated by steps S154a, S154b and S154c of FIG. 34.

(Step S155)

[0512] Then at step S155, the reception apparatus ac-
quires a file having an application main body ID (appld)
same as the application main body ID (appld) in the PUID
of the entry document (application main body ID (appld)
+ group ID (groupld)), and executes a cache process.
[0513] Inthepresentexample,the receptionapparatus
acquires a file having the three application IDs (appld1,
appld2 and appld3) and executes a cache process, and
starts execution of the application using the entry docu-
ment of the application 1 (APP1).

[0514] As depicted at step S155 of FIG. 34, the recep-
tion apparatus acquires a file having application main
body IDS (appld1, appld2 and appld3) same as the ap-
plication main body IDs (appld1, appld2 and appld3) con-
figuring the PUIDs (PUId11, PUId21 and PUId31) of the
entry document from the information of the file unit re-
corded in the S-TSID, executes a cache process and
outputs (displays) the file.

[0515] By the processes described above, all files be-
longing to all presentation units (PU11, PU12, PU13,
PU21, PU22, PU23, PU31 and PU32) belonging to the
application (APP1), application (APP2) and application
(APP3) between which a link relationship is set can be
acquired.

[0516] Consequently, it is possible to execute an ap-
plication utilizing all configuration files of all presentation
units (PU11 to PU32) belonging to the three applications
(APP1 to APP3).

[0517] In particular, it is possible to perform data re-
production in a unit of an application and in a unit of a
presentation unit in a complete form.

[0518] In other words, an application execution proc-
ess of a higher degree of completeness is implemented.

[10. Overall Sequence of Data Processing by Reception
Apparatus]

[0519] Now, a sequence of principal processes exe-
cuted by the reception apparatus is described with ref-
erence to flow charts depicted in FIG. 35 and so forth.

[0520] The flow charts depicted in FIG. 35 and so forth
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are flow charts mainly illustrating, for example, processes
given below executed by the reception apparatus:

(1) a reception process of a broadcasting process;
(2) a cache process of an application configuration
file; and

(3) execution of an application and a transition proc-
ess between applications.

[10-1. Overall Sequence of Broadcasting Stream Recep-
tion Process by Reception Apparatus]

[0521] First, an overall sequence of a reception proc-
ess of a broadcast stream executed by the reception ap-
paratus is described with reference to a flow depicted in
FIG. 35. Processes at individual steps are described.

(Step S201)

[0522] The process atstep S201 is a channel selection
process executed by the reception apparatus.

[0523] Thisis areception channel (forexample, broad-
casting station) selection process by a user of the recep-
tion apparatus side.

(Step S202)

[0524] After one reception channel is selected at step
S201, at step SZ202, the reception apparatus executes
a reception process of a broadcast stream according to
the selected channel.

[0525] Details of this process are hereinafter described
with reference to flows of FIG. 36 and so forth.

(Step S203)

[0526] Step S203 is a decision process step of an end
of reception of a broadcast stream. For example, the
broadcast stream reception process at step S202 is end-
ed using a process such as, for example, a power supply
turning off process of the reception apparatus by a user
as a trigger.

[0527] If reception ending of a broadcast stream is not
performed, then the reception process of a broadcast
stream at step S202 is executed continuously.

[10-2. Detailed Sequence of Broadcast Stream Recep-
tion Process by Reception Apparatus]

[0528] Now, adetailed sequence of the reception proc-
ess of a broadcast stream executed by the reception ap-
paratus is described with reference to a flow depicted in
FIG. 36. Processes at individual steps are described.

(Step S251)

[0529] When the reception apparatus starts a recep-
tion process of a broadcast stream, it starts a reception
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process of a transmission packet from the transmission
apparatus.

[0530] It is to be noted that the reception apparatus
selectively acquires data storage packets corresponding
to a channel selected in accordance with the channel
selected by the reception apparatus.

[0531] Itis to be noted that the data transmitted from
the transmission apparatus include various data such as
an AV segment,

signaling data,

NRT data including an application and so forth,

and so forth

as described hereinabove with reference to FIG. 2.
[0532] Itis to be noted that the signaling data include
varies kinds of signaling data such as the above-de-
scribed USBD/USD, AID, S-TSID and so forth.

(Step S252)

[0533] The reception apparatus refers to the packet
header information and so forth of the reception packet
to decide which one of

an AV segment such as video, audio, subtitle data and
so forth,

NRT data of an application or the like, and

signaling data

the reception data is.

[0534] If the reception packet is a packet in which an
AV segment of video, audio or caption data or the like is
stored, then the processing advances to step S253.
[0535] Ifthe reception packetis a packetin which NRT
data of an application or the like is stored, then the
processing advances to step S254.

[0536] If the reception packet is a packet in which sig-
naling data such as the USBD/USD, AIT, S-TSID or the
like is stored, then the processing advances to step S255.

(Step S253)

[0537] If the reception packet is a packet in which an
AV segment of video, audio or caption data or the like is
stored, then at step S253, the reception apparatus ex-
tracts video, audio, subtitle data or the like from the re-
ception packet, executes a predetermined decoding
process and executes rendering, namely, a reproduction
outputting process.

[0538] This process is a reproduction outputting proc-
ess, for example, of a broadcasting program.

(Step S254)

[0539] Ifthe reception packetis a packetin which NRT
data of an application or the like is stored, then at step
S254, the reception apparatus performs a process for
receiving and accumulating NRT data on the basis of the
signaling data.

[0540] Itis to be noted that, when the NRT data is an
application, the reception apparatus performs a process
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including a selection process of storage (cache) data in
accordance with the recording information of the signal-
ing data such as the USBD/USD, AIT, S-TSID or the like
as described hereinabove.

[0541] In particular, acquisition of signaling data cor-
responding to an application is executed preceding to a
storage (cache) process of the application, and selective
acquisition and cache processes of an application are
executed in accordance with the description of the sign-
aling data acquired precedently.

(Step S255)

[0542] If the reception packet is a packet in which sig-
naling data such as the USBD/USD, AIT, S-TSID or the
like is stored, then the processing advances to step S255.
[0543] Atstep S255, the reception apparatus executes
reception and analysis processes of signaling data.
[0544] Details of the processes are hereinafter de-
scribed with reference of a flow of FIG. 37.

(Step S256)

[0545] At step S256, the reception apparatus decides
whether or not an acquisition process of the application
is required on the basis of a result of the analysis of the
signaling data at step S255.

[0546] In particular, the reception apparatus performs
a process for deciding whether it is set so as to execute
an acquisition process of an application, namely, whether
or not an application acquisition process flag is set to
True.

[0547] Itis to be noted that the flat is set when the AIT
is received as the signaling data at step S255. Details
are hereinafter described with reference to a flow depict-
ed in FIG. 37.

[0548] If the flag setting is such setting as to execute
an application acquisition process, the processing ad-
vances to step S257.

[0549] Ifitis decided that the flag setting is such setting
as not to perform acquisition of an application, then the
processing returns to the start position of the broadcast
stream reception process at step S202, and the reception
apparatus executes a reception process of a next packet,
namely, the processes at step S251 and so forth.

(Step S257)

[0550] Ifitis decided at step S256 that an acquisition
process of an application is required on the basis of a
result of the analysis of the signaling data at step S255,
then the processing advances to step S257, at which the
acquisition process of an application is executed.

[0551] This process is an acquisition process of an ap-
plication in accordance with recording information of the
signaling data such as the USBD/USD, AIT, S-TSID or
the like described hereinabove and is a process including
a process for selecting cache target data in response to



61 EP 3 327 576 A1 62

a cache capacity of the own apparatus.
[0552] This process is hereinafter described in detail
with reference to a flow depicted in FIG. 38.

[10-3. Detailed Sequence of Reception and Analysis
Processes of Signaling by Reception Apparatus]

[0553] Now, a detailed sequence of the reception and
analysis processes of signaling data executed at step
S255 of FIG. 36 is described with reference to a flow
chart of FIG. 37.

[0554] In the following, processes at individual steps
are described.

(Step S281)

[0555] First at step S281, the reception apparatus de-
cides whether or not received signaling data is signaling
data to be made an acquisition target.

[0556] Where signaling data is not acquired as yet or,
even if signaling data are acquired already, where up-
dated signaling data of a version newer than that of the
signaling data acquired already is received, or in a like
case, the reception apparatus decides that the signaling
data is signaling data of an acquisition target, and the
processing advances to step S282.

(Step S282)

[0557] Atstep S282, the reception apparatus acquires
signaling data.

[0558] Itis to be noted that various kinds of signaling
data are available as described hereinabove.

[0559] For example, there are such signaling data as
a USBD/USD, an AIT, an S-TSID or the like, and further,
various kinds of signaling data such as an MPD that is
signaling data corresponding to an AV stream are avail-
able.

(Step S283)

[0560] Then atstep S283, the reception apparatus de-
cides whether or not the received signaling data is an
AIT (application information table) in which control infor-
mation corresponding to the application and so forth are
recorded.

[0561] Ifthe received signaling data is an AIT, then the
processing advances to step S284.

[0562] IF the signaling data is different from an AT,
then the processing advances to step S285.

(Step S284)

[0563] If it is decided at step S283 that the received
signaling data is an AIT (application information table) in
which control information corresponding to the applica-
tion and so forth are recorded, then the reception appa-
ratus performs, at step S284, setting to execute an ac-
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quisition process of the application, namely, a process
to set the application acquisition process flag to True.

(Step S285)

[0564] On the other hand, if it is decided at step S283
that the received signaling data is not an AIT (application
information table) in which control information corre-
sponding to the application and so forth are recorded but
is some other signaling data, then the processing ad-
vances to step S285, at which the reception apparatus
executes analysis of the received signaling data other
than an AIT and a process in accordance with the recep-
tion signaling data.

[10-4. Detailed Sequence of Acquisition and Execution
Processes of Application by Reception Apparatus]

[0565] Now, adetailed sequence of acquisition and ex-
ecution processes of an application executed at step
S257 of FIG. 36 is described with reference to a flow
depicted in FIG. 38.

[0566] In the following, process of individual steps are
described.

(Step S301)

[0567] First at step S301, the reception apparatus ac-
quires control code (ctrlCode) information that prescribes
a processing form for an application from the acquired
AIT and decides whether or not the control code is a code
that requires a cache process of the application.

[0568] The code that requires a cache process is, for
example, a code that designates immediate execution of
an application (AUTOSTART), a code for acquiring an
application in advance and then causing the application
to be executed at a predetermined point of time
(PREFETCH) and so forth.

[0569] Ifthereception apparatus confirms that the con-
trol code recorded in the AIT is a code that requires a
cache process of such applications, then the processing
advances to step S302.

[0570] Itistobe noted that, if the control code recorded
in the AIT is not a code that requires a cache process,
then the processes at the steps beginning with step S302
are notexecuted, butaprocess according to the recorded
code is executed.

(Step S302)

[0571] Ifthereception apparatus confirms that the con-
trol code recorded in the AIT is a code that requires a
cache process of the application, then it reads an acqui-
sition destination URI of the application from the AIT at
step S302.

[0572] In particular, the control code recorded in the
AlT is application access information (appLocation(URI))
in the AIT recorded information described hereinabove
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with reference to FIG. 15.
(Steps S303 and S304)

[0573] Then at step S303, the reception apparatus re-
fers to the USD (or USBD), which is the other signaling
data, to confirm through which one of a broadcasting
wave and a communication network the application is to
be transmitted.

[0574] This is the process described hereinabove with
reference to FIG. 12, and the reception apparatus refers
to and confirms base pattern information recorded in the
USD (USBD) depicted in FIG. 12.

[0575] Inthe USD (USBD) depicted in FIG. 12, abase
pattern is recorded in a base pattern recording region
(USD/deliveryMethod/atsc:BcAppService/basePattern)
corresponding to a broadcasting wave when the appli-
cation is transmitted through a broadcasting wave.
[0576] On the other hand, when the application is
transmitted through a communication network, a base
pattern is recorded into a base pattern recording region
(USD/deliveryMethod/atsc:UcAppService/basePattern)
corresponding to a communication network.

[0577] The reception apparatus can determine wheth-
er the application is to be transmitted through a broad-
casting wave or transmitted through a communication
network such as the Internet depending upon which base
pattern is recorded in the USD.

[0578] If it is confirmed that the application is to be
transmitted through a broadcasting wave, then the
processing advances to step S305.

[0579] On the other hand, if it is confirmed that the ap-
plication is to be transmitted through a communication
network such as the Internet, then the processing ad-
vances to step S306.

(Step S305)

[0580] I[fitis confirmed that the application is transmit-
ted through a broadcasting wave, then the processing
advances to step S305, at which the reception apparatus
executes an application acquisition process through a
broadcasting wave.

[0581] This process is hereinafter described in detail
with reference to a flow depicted in FIG. 39.

(Step S306)

[0582] On the other hand, if it is confirmed that the ap-
plication is to be transmitted through a communication
network such as the internet, then the processing ad-
vances to step S306, at which the reception apparatus
executes an application acquisition process through a
communication network.

(Step S307)

[0583] After an acquisition process of the application
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is performed at step S305 or step S306, the reception
apparatus executes the application at step s307.
[0584] Itis to be noted that the execution timing of the
application or the like is recorded in the AIT correspond-
ing to the application, and the reception apparatus per-
forms execution control of the application in accordance
with the description of the AIT.

[10-5. Detailed Sequence of Acquisition Process of Ap-
plication through Broadcast by Reception Apparatus]

[0585] Now, a detailed sequence of an acquisition
process of an application through a broadcast executed
at step S305 of FIG. 38 is described with reference to a
flow depicted in FIG. 39.

[0586] In the following, processes at individual steps
are described.

(Step S321)

[0587] First at step S321, the reception apparatus ac-
quires a cache size that can be utilized by the reception
apparatus.

(Step S$322)

[0588] Then atstep S322, the reception apparatus ac-
quires a data size of an application scheduled to be ac-
quired, namely, an application size.

[0589] The application size is recorded in the AIT as
described hereinabove with reference to FIG. 12. The
application size is the application size 253 (@appSize)
depicted in FIG. 12.

[0590] The reception apparatus refers to the AIT cor-
responding to the application scheduled to be acquired
to read the application size.

(Step S323)

[0591] The atstep S323, the reception apparatus com-
pares the cache size that can be utilized by the reception
apparatus and the application size with each other.
[0592] If the cache size is smaller than the application
size, then the processing advances to step S324.
[0593] On the other hand, if the cache size is equal to
or greater than the application size, then the processing
advances to step S325.

(Step S324)

[0594] Ifitis decided by the size comparison process
at step S323 that the cache size is smaller than the ap-
plication size, then the processing advances to step
S324, atwhich the reception apparatus executes a cache
process in a unit of a presentation unit (PU).

[0595] This process is the process described herein-
above with reference to FIGS. 20 to 25, namely, a proc-
ess corresponding to the process in the case where the
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cache size is the minimum size (Minimum) or the small
size (Small).

(Step S325)

[0596] On the other hand, if it is decided by the size
comparison process at step S323 that the cache size is
equal to or greater than the application size, then the
processing advances to step S325, at which the recep-
tion apparatus executes a cache process in a unit of an
application.

[0597] This process is a process described herein-
above with reference to FIGS. 26 to 34, namely, a proc-
ess corresponding to the process in the case where the
cache size is the medium size (Medium) or the large size
(Large) or else the maximum size (Maximum).

[10-6. Detailed Sequence of Cache Process in Unit of
Presentation Unit (PU) by Reception Apparatus]

[0598] Now, a detailed sequence of a cache process
in a unit of a presentation unit (PU) executed at step S324
of FIG. 39 is described with reference to a flow chart of
FIG. 40.

[0599] In the following, processes at individual steps
are described.

(Step S341)

[0600] First at step S341, the reception apparatus ac-
quires a presentation unit (PU) including an entry docu-
ment and an ID (PUID) of a presentation unit (UP) to be
linked from this PU from the S-TSID that is signaling data
transmitted from the transmission apparatus.

[0601] The reception apparatus refers to the inter-
presentation unit link information 261 in the S-TSID de-
scribed hereinabove with reference to FIG. 16 to acquire
IDs of PUs having a link relationship therebetween.

(Step S342)

[0602] Then, the reception apparatus compares the
cache size of the reception apparatus, namely, a cache
size that can be utilized by the reception apparatus, and
the data size of each presentation unit (PU) to select
presentation units to be made a cache target.

[0603] Itisto be noted that the most preferential cache
target PU is a presentation unithaving an entry document
(for example, PU11).

[0604] The second most preferential cache target PU
is a link destination PU of PU11 having an entry docu-
ment, for example, PU12.

[0605] Further, the link destination PU13 of PU12 is
selected as a next cache target PU, and the cache target
PUs are successively selected following the links.
[0606] At a point of time at which the cache size is
exceeded, selection of a cache target PU is completed.
[0607] In particular, for example, in the case of
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PU11 size <cache size < (PU11 + PU12) size, only PU11
is selected as a cache target PU.

[0608] On the other hand, in the case of

(PU11 + PU12) size < cache size < (PU11 + PU12 +
PU13) size,

the reception apparatus selects PU11 and PU12 as the
cache target PUs.

[0609] In this manner, cache target PUs are succes-
sively selected following links within a range within which
the total size of the PUs reaches the cache size.

(Step S343)

[0610] Then, the reception apparatus acquires the
cache target presentation unit (PU) determined at step
S342 and caches (stores) the cache target presentation
unit (PU) into the cache section (storage section).
[0611] Thereafter, the application is executed utilizing
the cached presentation unit at step S307 depicted in the
flow of FIG. 38.

[0612] It is to be noted that the process according to
the flow depicted in FIG. 40 is a process corresponding
to the process described hereinabove with reference to
FIGS. 20 to 25, namely, a process corresponding to the
process in the case where

the cache size is the minimum size (Minimum) or the
small size (Small).

[0613] As described hereinabove, one presentation
unit (PU: Peresentation Unit) is configured from a set of
data presented utilizing one or a plurality of HTMLs (Hy-
perText Markup Languages).

[0614] In particular, one presentation unit (PU) is a unit
configured from the following components:

(1) one or a plurality of HTML files;

(2) an image (moving image, still image) file output-
ted in accordance with the HTML;

(3) an audio file outputted in accordance with the
HTML; and

(4) astyle sheet storagefile that defines a data output
style in accordance with the HTML.

[0615] For example, one presentation unit (PU) is set
from the components described above.

[0616] If all of data belonging to one presentation unit
(PU) can be acquired, then it is guaranteed that data
outputting depending upon an HTML documentincluded
in the presentation unit (PU), for example, outputting of
a Web page, is executed in a complete form.

[10-7. Detailed Sequence of Cache Process in Unit of
Application by Reception Apparatus]

[0617] Now, a detailed sequence of a cache process
in a unit of an application executed at step S325 of FIG.
39 is described with reference to a flow depicted in FIG.
41.

[0618] In the following, processes at individual steps
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are described.
(Step S361)

[0619] First at step S361, the reception apparatus ac-
quires information of an initial execution application and
a link destination application of the application from an
AIT that is signaling data transmitted from the transmis-
sion apparatus.

[0620] The reception apparatus refers, for example, to
the link destination application information 254 in the AIT
described hereinabove with reference to FIG. 15 to ac-
quire information applications having a link relationship
to each other.

(Step S362)

[0621] Then, the reception apparatus compares the
cache size of the reception apparatus, namely, the cache
size that can be utilized by the reception apparatus, and
the data size of each application to select applications to
be made a cache target.

[0622] Itisto be noted that the most preferential cache
target application is an initial activation application (for
example, APP1) designated by the AIT.

[0623] The second most preferential cache target ap-
plication is a link destination application of the initial ac-
tivation application 1 (APP1), for example, APP2.
[0624] Further, the link destination application 3
(APP3) of the application 2 (APP2) is selected as a next
cache target application, and cache target applications
are successively selected following the links.

[0625] At a point of time at which the cache size is
exceeded, selection of a cache target application is com-
pleted.

[0626] In particular, for example, in the case of
application 1 (APP1) size < cache size < (application 1
(APP1) + application 2 (APP2)),

only the application 1 (APP1) is selected as a cache tar-
get PU.

[0627] On the other hand, in the case of

application 1 (APP1) + application 2 (APP2)) size < cache
size < (application 1 (APP1) + application 2 (APP2) +
application 3 (APP3)) size,

the reception apparatus selects the application 1 (APP1)
and the application 2 (APP2) as the cache target PUs.
[0628] In this manner, cache target applications are
successively selected following links within arange within
which the total size of the applications reaches the cache
size.

(Step S363)

[0629] Then, the reception apparatus acquires the
cache target applications determined at step S362 and
caches (stores) the cache target applications into the
cache section (storage section).

[0630] Thereafter, an application is executed utilizing
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the applications cached at step S307 depicted in the flow
of FIG. 38.

[0631] It is to be noted that the processes according
to the flow depicted in FIG. 41 are processes described
hereinabove with reference to FIGS. 26 to 34, namely,
processes corresponding to the processes when the
cache size is the minimum size (Minimum), large size
(Large) or maximum size (Maximum).

[0632] As described hereinabove, one application in-
cludes one or more presentation units (PUs: Peresenta-
tion Units), and each presentation unit (PU) is configured
from the following components:

(1) one or a plurality of HTML files;

(2) an image (moving image, still image) file output-
ted in accordance with the HTML;

(3) an audio file outputted in accordance with the
HTML; and

(4) astyle sheet storagefile that defines a data output
style in accordance with the HTML.

[0633] If all of data belonging to one presentation unit
(PU) can be acquired, then it is guaranteed that data
outputting depending upon an HTML documentincluded
in the presentation unit (PU), for example, outputting of
a Web page, is executed in a complete form.

[0634] The cache process of the present disclosure is
executed in a unit of an application or in a unit of a pres-
entation unit (PU).

[0635] In particular, the minimum cache unit is a pres-
entation unit (PU), and such a situation that part of data
configuring a PU is not cached does not occur.

[0636] Accordingly, data outputting completed by an
HTML document included in a presentation unit (PU) is
executed.

[10-8. Transition Process Sequence between Applica-
tions or Presentation Units (PUs) by Reception Appara-
tus]

[0637] Now, a transition process sequence between
applications or presentation units (PUs) occurring during
execution of an application is described with reference
to a flow depicted in FIG. 42.

[0638] In the following, processes at individual steps
are described.

(Steps S501 and S502)

[0639] The process described below is a process per-
formed during execution of a predetermined application
by the reception apparatus.

[0640] The reception apparatus waits a transition
event at step S501.

[0641] It is to be noted here that the transition is one
of an inter-application transition that is a transition from
an application being executed to a link destination appli-
cation and an inter-PU transition that is a transition from
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a presentation unit (PU) being executed to a presentation
unit (PU) of a link destination.

[0642] It is to be noted that the transition event is an
event indicating a transition to a link destination gener-
ated, for example, in accordance with control information
of an AIT or, for example, in response to an operation of
a user.

[0643] If the reception apparatus detects a transition
event, then the processing advances to step S503.

(Step S503)

[0644] The reception apparatus decides, in response
to detection of a transition event, at step S503, whether
or notan application or a presentation unit (PU) of a tran-
sition destination is cached already.

[0645] If an application or a presentation unit (PU) of
a transition destination is cached already, then the
processing advances to step S504.

[0646] On the other hand, if an application or a pres-
entation unit (PU) of a transition destination is not cached
as yet, then the processing advances to step S505.

(Step S504)

[0647] Ifitis decided at step S503 that an application
or a presentation unit (PU) of a transition destination is
cached already, then the reception apparatus acquires
and executes the application or presentation unit (PU) of
the transition destination from the cache section at step
S504.

(Step S505)

[0648] On the other hand, if it is decided at step S503
that an application or a presentation unit (PU) of a tran-
sition destination is not cached as yet, then the reception
apparatus decides which one of the following transitions:

(a) a transition between presentation units (PUs) in
an application; and
(b) a transition between applications

the transition mode is at step S505.

[0649] If the transition mode is the (a) transition be-
tween presentation units (PUs) in an application, then
the processing advances to step S506.

[0650] On the other hand, if the transition mode is the
(b) transition between applications, then the processing
advances to step S507.

(Step S506)

[0651] If the transition event is the (a) transition be-
tween presentation units (PUs) in an application at step
S505, then the reception apparatus executes a cache
process of the presentation unit (PU) of the transition
destination at step S506.
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[0652] This process is a process same as the cache
process in a unit of a presentation unit (PU) described
hereinabove with reference to FIG. 40.
[0653] After this cache process is executed, the recep-
tion apparatus acquires and executes the cached pres-
entation unit (PU) from the cache unit.

(Step S507)

[0654] On the other hand, if the transition event is the
(b) transition between applications at step S505, then the
reception apparatus acquires an application of the tran-
sition destination and executes a cache process and then
executes a cache application at step S507.

[0655] This process is same as the acquisition and ex-
ecution processes of an application described herein-
above with reference to FIG. 38.

[0656] In this manner, also in the case in which an ap-
plication or a presentation unit (PU) of a link destination
is not cached as yet, a cache process in which the cache
target is a unit of an application or of a presentation unit
(PU) is executed in response to the link destination.

[11. Particular Example of Application Transition Proc-
ess]

[0657] Now, a particular example of the transition proc-
ess of the application described hereinabove with refer-
ence to a flow chart depicted in FIG. 42 is described.
[0658] The following two transition process examples
are described with reference to FIGS. 43 and 44:

(example 1) transition process example from a
broadcasting program interlocking application to a
CM application executed together with broadcasting
program reproduction; and

(example 2) transition process example from a
broadcasting program reproduction application to a
CM application.

[0659] First, the (example 1) transition process exam-
ple from a broadcasting program interlocking application
to a CM application executed together with broadcasting
program reproduction

is described with reference to FIG. 43.

[0660] FIG. 43 depicts the following four data to be
provided through a broadcasting wave by the transmis-
sion apparatus in accordance with a channel selected by
the reception apparatus:

(a
(b
(c
(d

image (Video);

audio (Audi);

NRT (application (APP)); and
signaling data.

—_— = —

[0661] The reception apparatus executes processes
at steps S701 to S707 depicted in FIG. 43.
[0662] Respective processing steps are successively
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described.
(Step S701)

[0663] First at step S701, the reception apparatus re-
ceives signaling data transmitted from the transmission
apparatus.

[0664] For signaling data, various types are available,
and a USBD/USD, an AID, an S-TSID, an MPD that is
utilized in broadcasting program reproduction and so
forth are available.

[0665] The reception apparatus receives such various
signaling data as just described.

(Step S702)

[0666] Then atstep S702, the reception apparatus an-
alyzes the received signaling data to acquire information
necessary for broadcasting program reproduction or ex-
ecution of an application such as an AV segment that is
broadcasting program configuration data, access infor-
mation to an application resource or the like and so forth
on the basis of a result of the analysis.

(Step S703)

[0667] Then atstep S703, the reception apparatus ex-
ecutes a data acquisition process and a cache process
of an AV segment, an application resource and so forth
that configure a broadcasting program on the basis of
signaling data analysis information acquired at step
S702.

[0668] Inthepresentexample,the receptionapparatus
acquires an AV segment required for broadcasting pro-
gram reproduction and a broadcasting program interlock-
ing application (APP1) for being executed together with
broadcasting program reproduction as well as a CM ap-
plication (CM APP) that is a link destination (transition
destination) application of the broadcasting program in-
terlocking application (App1), and stores them into the
cache section.

(Step S704)

[0669] Atstep S704, thereception apparatus performs
broadcasting program reproduction using the AV seg-
ment acquired through a broadcasting wave and exe-
cutes the application interlocking application (APP1) in
parallel to the broadcasting program reproduction.
[0670] For example, as an example, such a combina-
tion is available in which the broadcasting program is a
baseball live broadcast and the broadcasting program
interlocking application (APP1) is a player information
providing application of players or the like.

(Step S705)

[0671] Then, an event notification by signaling data is
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provided to the reception apparatus.

[0672] This event notification is an event notification
for requesting for switching of an execution application,
namely, an inter-application transition notification event.

(Step S706)

[0673] The reception apparatus executes a transition
process of an application in response to detection of the
application transition event.

[0674] A particular processing sequence of the proc-
ess is a process in accordance with the flow chart of FIG.
42.

[0675] Here, it is assumed that the application of the
transition destination is a CM application (CM APP).

(Step S707)

[0676] At step S707, the reception apparatus starts a
reproduction process of a CM utilizing the CM application
(CM APP) cached in advance.

[0677] For example, the CM application to be repro-
duced here can be set as a CM according to a viewer as
described hereinabove with reference to FIG. 6.

[0678] Where the transmission apparatus is config-
ured such that it transmits different CM applications cor-
responding to various viewers, the reception apparatus
side selects and caches a CM application received in
response to user information registered in advance.
[0679] By executing such an application selective ac-
quisition process, also it becomes possible to display an
optimum user-corresponding CM according to an age, a
sex, a liking and so forth of a user (viewer).

[0680] Now, the (example 2) transition process exam-
ple from a broadcasting program reproduction applica-
tion to a CM application

is described with reference to FIG. 44.

[0681] Also FIG. 44 indicates the following four data
provided through a broadcasting wave by the transmis-
sion apparatus corresponding to a channel selected by
the reception apparatus similarly as in FIG. 43:

(a
(b
(c
(d

image (Video);

audio (Audi);

NRT (application (APP)); and
signaling data.

—_— = —

[0682] The reception apparatus executes processes
at steps S801 to S807 depicted in FIG. 44.
[0683] Individual steps are described successively.

(Step S801)

[0684] First at step S801, the reception apparatus re-
ceives signaling data transmitted from the transmission
apparatus.

[0685] For the signaling data, various types are avail-
able, and a USBD/USD, an AID, an S-TSID, an MPD that
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is utilized in broadcasting program reproduction and so
forth are available.

[0686] The reception apparatus receives such various
signaling data as just described.

(Step S802)

[0687] Then atstep S802, the reception apparatus an-
alyzes the received signaling data to acquire information
necessary for broadcasting program reproduction or ex-
ecution of an application such as an AV segment that is
broadcasting program configuration data, access infor-
mation of an application resource or the like and so forth
on the basis of a result of the analysis.

(Step S803)

[0688] Then at step S803, the reception apparatus ex-
ecutes a data acquisition process and a cache process
of an AV segment, an application resource and so forth
that configure a broadcasting program on the basis of
the signaling data analysis information acquired at step
S702.

[0689] Inthepresentexample,the receptionapparatus
acquires an AV segment required for broadcasting pro-
gram reproduction and a broadcasting program interlock-
ing application (APP1) for executing a broadcasting pro-
gram reproduction process as well as a CM application
(CM APP) that is a link destination (transition destination)
application of the broadcasting program interlocking ap-
plication (App1) and stores them into the cache section.

(Step S804)

[0690] Atstep S804, thereception apparatus performs
broadcasting program reproduction using the AV seg-
ment acquired through a broadcasting wave and the
broadcasting program reproduction application (APP1).

(Step S805)

[0691] Then, the reception apparatus detects an event
originating from signaling data such as the AIT, an oper-
ation of a user (remote controller operation) or the like.

[0692] This eventis an event for requesting for switch-
ing of an execution application. Namely, the event is an
inter-application transition notification event.

(Step S806)

[0693] The reception apparatus executes a transition
process of an application in response to detection of the
application transition event.

[0694] A particular processing sequence of the proc-
ess is a process in accordance with the flow chart of FIG.
42.

[0695] Here, it is assumed that the application of the
transition destination is a CM application (CM APP).
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(Step S807)

[0696] At step S807, the reception apparatus starts a
reproduction process of a CM utilizing the CM application
(CM APP) cached in advance.

[0697] Also in this example, the CM application can be
set as a CM according to a viewer as described herein-
above with reference to FIG. 6.

[0698] Where the transmission apparatus is config-
ured such that it transmits different CM applications cor-
responding to various viewers, the reception apparatus
side selects and caches a CM application to be received
in response to user information registered in advance.
[0699] By executing such an application selection ac-
quisition process, also it becomes possible to display an
optimum user-corresponding CM according to an age, a
sex, a liking and so forth of a user (viewer).

[12. Example of Cache Control Process Utilizing Service
Worker (SW)]

[0700] Now, an example of a process for performing
cache control of an application utilizing a service worker
(SW) is described.

[0701] First, an outline of a service worker (SW: Serv-
ice Worker) is described with reference to FIGS. 45t0 47.
[0702] A service worker (SW) is provided from the
transmission apparatus 20 such as a broadcasting server
or an advertisement server to the reception apparatus 30.
[0703] The service worker (SW) is a program for exe-
cuting an acquisition process of an application to be ex-
ecuted by the reception apparatus (client) 30, a data file
to be utilized upon execution of the application and so
forth, a storage process into a storage section (cache),
an updating process, a deletion process and so forth. In
particular, the service worker (SW) is configured, for ex-
ample, from JavaScript (registered trademark).

[0704] The service worker (SW) is set, for example,
corresponding to a broadcasting program (broadcasting
content) provided by the transmission apparatus 20 and
is provided as a control and management program for
an application provided from the transmission apparatus
20 to the reception apparatus 30 to the reception appa-
ratus 30.

[0705] A service worker (SW), an application and a da-
ta file that is utilized upon execution of the application
are provided as an NRT content (non-real time content)
described hereinabove, for example, with reference to
FIGS. 2 and 3 from the transmission apparatus 20 to the
reception apparatus 30.

[0706] Alternatively, a data providing service separate
from a server that distributes a broadcasting program
may be configured such that it provides a service worker
(SW), an application and a data file that is utilized upon
execution of the application to the reception apparatus
30.

[0707] The service worker (SW) executes manage-
ment (acquisition, retention, update, deletion and so
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forth) processes of an application and so forth for exe-
cuting information display utilizing a browser that is a
program utilized, for example, by the reception apparatus
30 to execute a browsing process of a Web page or the
like.

[0708] A particular example (use case) of a process
that utilizes a service worker (SW) is described with ref-
erence to FIGS. 45 and 46.

[0709] FIG. 45 depicts a state in which the reception
apparatus 30 receives a certain broadcasting program
content from the transmission apparatus 20 such as the
broadcasting server 21 and displays the broadcasting
content on the display section of the reception apparatus
30.

[0710] The transmission apparatus 20 such as the
broadcasting server 21 provides, as an NRT content
(non-real time content), together with broadcasting pro-
gram distribution, an application for displaying weather
information and various data files utilized by the weather
information display application, for example, data files
(resources) including various data of moving images, still
images, audio and so forth, to the reception apparatus 30.
[0711] The broadcasting server 21 further provides a
service worker (SW) as a resource management pro-
gram for managing those "resources" also as an NRT
content (non-real time content) to the reception appara-
tus 30.

[0712] Thereceptionapparatus 30 can perform display
of weather information together with broadcasting pro-
gram display as depicted in FIG. 45 utilizing the "resourc-
es" received from the transmission apparatus 20, name-
ly, an application and data files.

[0713] In a data distribution configuration so far, such
data display utilizing an application as described above
is disabled from execution together with an end of the
broadcasting program for which the application is provid-
ed.

[0714] This is because, although a resource of the
weather information display application or the like is set
for utilization in the reception apparatus 30, for example,
is stored into a temporary storage cache and set to a
utilizable state, when the broadcasting program comes
to an end or when a user switches the channel, then such
cache data are erased or set to an inaccessible state.
[0715] The service worker (SW) functions as a re-
source management program for making it possible to
utilize such an application or data corresponding to a
broadcasting program as described above even after an
end of a broadcasting program, after channel switching,
orin an offline state such as a broadcasting non-receiving
state or a network non-connection state.

[0716] As depicted in FIG. 46, it becomes possible to
utilize the weather information display application even
after a broadcasting program by which this application is
provided comes to an end, after switching to a different
channel or in an offline state in which data reception is
not executed. In other words, it becomes possible to dis-
play and browse weather information on the display sec-
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tion of the reception apparatus 30.

[0717] It is to be noted that the weather information
display application is a program displayed, for example,
on a browser.

[0718] This weather information display application is
stored into the storage section (cache) of the reception
apparatus 30 under the control of the service worker
(SW). For example, if a request (event) such as a display
request by a user is received, then the weather informa-
tion display application is read out from the storage sec-
tion (cache) and displayed on the display section under
the control of the service worker (SW).

[0719] Itisto be noted that the storage section (cache)
for storing a resource such as an application is preferably
configured as a nonvolatile memory in which storage data
is not erased even if the power supply to the reception
apparatus 30 is turned off.

[0720] In this manner, by utilizing the service worker
(SW), itbecomes possible to utilize various broadcasting
program-corresponding applications independently of
display/non-display of a broadcasting program.

[0721] Itis to be noted that the service worker (SW) is
set for each resource (application and application-related
data) unit corresponding, for example, to a certain broad-
casting program and is provided from the transmission
apparatus 20 to the reception apparatus 30 together with
the resource or before or after transmission of the re-
source.

[0722] Although the service worker (SW) can be set
corresponding to each broadcasting program, also it is
possible to set a service worker (SW) such that it can be
commonly used for resources corresponding to a specific
channel including a plurality of broadcasting programs.
[0723] Service workers (SWs) and resources (applica-
tions and application-related data) managed by the serv-
ice worker (SW) are stored into the storage section
(cache) of the reception apparatus 30.

[0724] The reception apparatus 30 can be configured
such that it executes a cache controlling process utilizing
the service worker (SW).

[0725] In particular, the reception apparatus 30 can be
configured such that it can execute a cache process in
a unit of a presentation unit (PU) described hereinabove
with reference to the flow chart depicted in FIG. 40 or a
cache controlling process in a unit of an application de-
scribed hereinabove with reference to FIG. 41.

[0726] FIG. 47 is a view illustrating an example of a
process in which a service worker (SW) is utilized.
[0727] FIG. 47 depicts an example of a sequence by
which the reception apparatus 30 acquires a Web page
(for example, the weather information display page de-
picted in FIGS. 45 and 46) as a resource from the trans-
mission apparatus 20, stores the Web page into the stor-
age section (cache) of the reception apparatus 30 and
utilizes the Web page.

[0728] Itis to be noted that the Web page is displayed
utilizing a predetermined Web page display application
and a resource configured from display data.



77 EP 3 327 576 A1 78

[0729] FIG. 47 depicts, as components of a browser
450in the reception apparatus, a display processing sec-
tion 451, a service worker (SW) 452 and a cache (storage
section) 453.

[0730] Processesatsteps S851toS852are aresource
(Web page) acquisition process by a first time access
process to the transmission apparatus 20 by the recep-
tion apparatus 30.

[0731] This is acquired from an NRT content transmit-
ted, for example, from a broadcasting server or the like.
[0732] Upon this resource acquisition process, a serv-
ice worker (SW) is applied to execute a resource acqui-
sition process in accordance with a cache size and an
application size or a presentation unit (PU) size.

[0733] In particular, a cache process in which the min-
imum cache size is the presentation unit (PU) is execut-
ed.

[0734] After resource acquisition by this cache proc-
ess, a Web page 455 by application execution is dis-
played on the display section of the reception apparatus
30 by the display processing section 451. This display
corresponds to a state in which it is displayed together
with a broadcasting program by which this Web page is
provided and to a display state described hereinabove
with reference to FIG. 45.

[0735] Thereafter, after the broadcasting program
comes to an end or after channel switching or else in an
offline setting state, the user would issue a browsing re-
quest for a Web page at step S855.

[0736] The service worker (SW) 452 detects an input
of this browsing request as a fetch event and acquires
the resource (Web page) from the storage section
(cache) inresponse to detection of the fetch event at step
S856.

[0737] The display processing section 451 displays a
Web page 456 at step S857.

[0738] This Web page displaying process is a display-
ing process after a broadcasting program end, or after
channel switching or else in an offline setting state, and
corresponds to the display state described hereinabove
with reference to FIG. 46.

[0739] In this manner, by utilizing the service worker
(SW), it becomes possible to utilize programs of various
applications and so forth independently of display or non-
display of a broadcasting program and, for example, to
perform such a process as to display a Web page set as
display information attached to a broadcasting program
at an arbitrary timing independently of the broadcasting
program.

[0740] In this manner, the service worker (SW) exe-
cutes resource management such as acquisition, stor-
age, update, deletion and so forth of resources config-
ured, for example, from a Web page, an HTML page, an
application or a program whose componentis JavaScript
(registered trademark), data utilized by an application
and so forth.

[0741] Different from an ordinary local/temporary
cache, a storage section (cache) in which resources are
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stored retains data even if an application is not operative.
[0742] Itis an image that a kind of proxy server is in-
corporated in a browser that is a Web page displaying
program such that a Web page can be acquired and dis-
played at any time when necessary by accessing the
proxy server.

[0743] It is to be noted that also the service worker
(SW) itself is stored (installed) into the cache. If the serv-
ice worker (SW) is installed into the reception apparatus,
then a resource that is a management target of the serv-
ice worker (SW) can be controlled in various manners.
[0744] For example, in response to an access request
to a resource (fetch request for a resource), processing
of the service worker (SW) is started and provision of the
resource from the cache is performed before processing
of the browser side (acquisition of the resource from a
local cache or a network) is started.

[0745] Further, since the service worker (SW) is pro-
vided in JavaScript (registered trademark), it is possible
to incorporate various procedures, and flexible process
description about cache control such as updating of part
of resources of the cache is possible.

[0746] It is to be noted that also the service worker
(SW) itself can be updated. Although the service worker
(SW) is provided from the transmission apparatus 20,
various kinds of information required for an update proc-
ess such as update date information, access information
to update data and so forth are recorded in the header
information (HTTP Cache-Control) of the service worker
(SW), and an update process is executed on the basis
of the header information.

[0747] For example, if the expiration date comes on
the basis of expiration date and so forth set to the header,
then the reception apparatus 30 executes an acquisition
process of a service worker (SW) of a new version and
performs an update process of rewriting the SW of the
old version stored in the cache.

[0748] The reception apparatus 30 can execute, utiliz-
ing the service worker (SW), an application or a program
such as, for example, such a weather information display
application as described hereinabove with reference to
FIGS. 45 and 46, namely, an application or a program
that is a management target of the service worker (SW),
at an arbitrary timing.

[13. Example of Configuration of Transmission Appara-
tus and Reception Apparatus]

[0749] Now, an example of an apparatus configuration
of the transmission apparatus (server) 20 and the recep-
tion apparatus (client) 30 that are communication appa-
ratus is described with reference to FIGS. 48 and 49.
[0750] FIG. 48 depicts an example of a configuration
of the transmission apparatus (server) 20 and the recep-
tion apparatus (client) 30.

[0751] The transmission apparatus (server) 20 in-
cludes a data processing section 751, a communication
section 752 and a storage section 753.
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[0752] The reception apparatus (client) 30 includes a
data processing section 771, a communication section
772, a storage section 773, an inputting section 774 and
an outputting section 775.

[0753] The data processing section 751 of the trans-
mission apparatus (server) 20 executes various data
processes for executing a data distribution service. For
example, the data processing section 751 performs cre-
ation and transmission control of configuration data of a
data distribution service. Further, the data processing
section 751 performs creation and transmission process-
es of an AV segment, an application and other various
data as well as signaling data to be provided to the re-
ception apparatus (client) 30.

[0754] The communication section 752 performs a
communication process such as distribution of an appli-
cation, other various data, signaling data and so forth in
addition to an AV segment.

[0755] The storage section 753 stores AV segments,
applications, data to be utilized by the applications, sig-
naling data and so forth that are made a distribution tar-
get.

[0756] Further, the storage section 753 is utilized as a
work area of data processing executed by the data
processing section 751 and is utilized also as a storage
region for various parameters.

[0757] Particular processes executed by the transmis-
sion apparatus 20 are, for example, such processes as
described below.

[0758] The data processing section 751 creates a
packetin which application configuration data are stored,
a packet in which first signaling data (AIT) in which ap-
plication sizes that are data size of applications and ap-
plication link information that is link information between
the applications are recorded is stored, a packet in which
second signaling data (S-TSID) in which data sizes of
presentation units that are components of the applica-
tions and link information between the presentation units
are recorded is stored, and a like packet.

[0759] The communication section 752 executes a
process for transmitting the packets created by the data
processing section 751 and so forth.

[0760] On the other hand, the reception apparatus (cli-
ent) 30 includes a data processing section 771, a com-
munication section 772, a storage section 773, an input-
ting section 774 and an outputting section 775.

[0761] The communication section 772 receives data
distributed from the transmission apparatus (server) 20,
for example, AV segments, applications, data utilized by
the applications, signaling data and so forth.

[0762] The data processing section 771 executes
processes, for example, in accordance with the embod-
iment described hereinabove and so forth such as a com-
munication data process, a signaling data analysis proc-
ess, a data cache controlling process, a reproduction
controlling process, an application controlling process
and so forth.

[0763] In particular, the data processing section 771
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executes cache control in a unit of an application or a
presentation unit (PU), application execution control and
so forth.

[0764] Instruction commands of a user, for example,
various commands for channel selection, application ac-
tivation, application transition and so forth are inputted
through the inputting section 774.

[0765] Reproduction data is outputted to the outputting
section 775 such as a display section, a speaker or the
like.

[0766] The storage section 773 stores AV segments,
applications, data utilized by the applications, signaling
data and so forth.

[0767] Further, the storage section 773 is utilized as a
work area for data processing executed by the data
processing section 771 and is utilized also as a storage
region for various parameters.

[0768] Particular processes executed by the reception
apparatus 30 are, for example, such processes as de-
scribed below.

[0769] The communication section 772 receives first
signaling data (AIT) in which application sizes that are
data sizes of applications and application link information
that is link information between the applications are re-
corded, second signaling data (S-TSID) in which data
sizes of presentation units that are components of the
applications are recorded, and so forth.

[0770] Meanwhile, the data processing section 771
compares the cache size that is a data size capable of
being stored into the storage section 773 of the own ap-
paratus and the data size, acquired from the first signaling
data (AIR), of each of applications having a link relation-
ship to each other with each other to determine one or
more cacheable applications as cache target applica-
tions and executes a cache process in a unit of an appli-
cation.

[0771] Further, whenthe cache size is smaller than the
data size of one application, the data processing section
771 refers to the second signaling data (S-TSID) to com-
pare the data size of the presentation unit and the cache
size with each other, determines one or more presenta-
tion units of a data size equal to or smaller than the cache
size as cache target, and executes a cache process in a
unit of a presentation unit.

[0772] FIG. 49 depicts an example of a hardware con-
figuration of a communication apparatus that can be ap-
plied as the transmission apparatus 20 and the reception
apparatus 30.

[0773] A CPU (Central Processing Unit) 801 functions
as a data processing section that executes various proc-
esses in accordance with a program stored in a ROM
(Read Only Memory) 802 or a storage section 808. For
example, the CPU 801 executes, for example, the proc-
esses in accordance with the sequence described here-
inabove in connection with the embodiment described
above. Into a RAM (Random Access Memory) 803, a
program to be executed by the CPU 801, data and so
forth are stored. The CPU 801, ROM 802 and RAM 803
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are connected to each other by a bus 804.

[0774] The CPU 801 is connected to an input/output
interface 805 through the bus 804, an inputting section
806 configured from various switches, a keyboard, a
mouse, a microphone and so forth, and an outputting
section 807 configured from a display device, a speaker
and so forth are connected to the input/output interface
805. The CPU 801 executes various processes in ac-
cordance with an instruction inputted from the inputting
section 806 and outputs a result of the processes, for
example, to the outputting section 807.

[0775] The storage section 808 connected to the in-
put/output interface 805 is configured, for example, from
a hard disk and stores a program to be executed by the
CPU 801 and various data. A communication section 809
functions as a transmission and reception section of data
communication through a network such as the Internet
or a local area network and further functions as a trans-
mission and reception section of a broadcasting wave,
and communicates with an external apparatus.

[0776] A drive 810 connected to the input/output inter-
face 805 drives aremovable medium 811 such as a mag-
netic disk, an optical disk, a magneto-optical disk, a sem-
iconductor memory such as a memory card or the like to
execute recording or reading of data.

[0777] Itis to be noted that, although encoding or de-
coding of data can be executed as a process of the CPU
801 as a data processing section, an alternate configu-
ration that includes a codec as hardware for exclusive
use for executing an encoding processing or a decoding
process may be applied.

[14. Summary of Configuration of Present Disclosure]

[0778] The embodiment of the present disclosure has
been described in detail with reference to the embodi-
ment of the present disclosure. However, itis self-evident
that those skilled in the art can implement modification
or substitution without departing from the scope of the
present disclosure. In particular, the present invention
has been disclosed in the form of illustration and is not
to be construed as restrictive. In order to decide the sub-
ject matter of the present disclosure, the claims should
be referred to.

[0779] Itis to be noted that the technology disclosed
in the present specification can take such a configuration
as described below.

(1) A reception apparatus, including:

a communication section configured to receive
first signaling data in which an application size
that is a data size of each application and appli-
cation link information that is link information be-
tween the applications are recorded; and

a data processing section configured to com-
pare a cache size that is a data size capable of
being stored in a storage section of the own ap-
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paratus and a data size, acquired from the first
signaling data, of each of the applications that
have a link relationship with each other to deter-
mine one or more cacheable applications as
cache target applications and executes a cache
process in a unit of an application.

(2) The reception apparatus according to (1), in
which the first signaling data is configured such that
correspondence data of a link source application ID
and a link destination application ID is recorded as
application link information and

an application size is recorded in an associated re-
lationship with each application ID; and

the data processing section

acquires the link source application ID and the link
destination application ID from the application link
information of the first signaling data, and

acquires application size information recorded cor-
responding to each acquired application ID and de-
termines one or more cacheable applications as
cache target applications.

(3) The reception apparatus according to (1) or (2),
in which,

where a plurality of applications having a link rela-
tionship to each other exist,

the data processing section selects an initial execu-
tion application as the most preferential cache target
application and then successively selects cache tar-
get applications in accordance with a link order from
the initial execution application.

(4) The reception apparatus according to (2) or (3),
in which the application ID is an identifier including
an organization ID and an application main body ID.
(5) The reception apparatus according to any one of
(1) to (4), in which the first signaling data is an ap-
plication information table (AIT: Application Informa-
tion Table) in which information of application units
is recorded.

(6) The reception apparatus according to any one of
(1) to (5), in which the communication section
receives the first signaling data through a broadcast-
ing wave.

(7) The reception apparatus according to any one of
(1) to (6), in which the application is an application
that executes an advertisement outputting process.
(8) The reception apparatus according to any one of
(1) to (7), in which the reception unit

receives second signaling data in which a data size
of a presentation unit that is a component of an ap-
plication is recorded, and

where the cache size is smaller than the data size
of one application,

the data processing section

refers to the second signaling data and compares
the data size of the presentation unit and the cache
size with each other, and

determines one or more presentation units having a
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data size equal to or smaller than the cache size as
a cache target and executes a cache process in a
unit of a presentation unit.

(9) The reception apparatus according to (8), in
which the presentation unit

is a set of data configured from one or a plurality of
HTML (HyperText Markup Language) documents
and a data file to be outputted by applying the HTML
documents.

(10) The reception apparatus according to (8) or (9),
in which the second signaling data is configured such
that

correspondence data of a link source presentation
unit ID and a link destination presentation unit ID is
recorded as presentation unit link information, and
a presentation unit size is recorded in an associated
relationship with each presentation unit ID, and

the data processing section

acquires a link source presentation unit ID and a link
destination presentation unit ID from the presenta-
tion unit link information of the second signaling data,
and

acquires the presentation unit size information re-
corded corresponding to each acquired presentation
unit ID and determines one or more cacheable pres-
entation units as a cache target application.

(11) The reception apparatus according to any one
of (8) to (10), in which,

where a plurality of presentation units having a link
relationship to each other exist,

the data processing section

selects a presentation unit including an entry docu-
ment as the most preferential cache target presen-
tation unit and then successively selects cache tar-
get presentation units in accordance with a link order
from the presentation unit including the entry docu-
ment.

(12) The reception apparatus according to (10) or
(11), in which the presentation unit ID includes an
application main body ID by which an application be-
longing to the presentation unit can be identified and
a group ID by which presentation units in the belong-
ing application can be identified individually.

(13) The reception apparatus according to any one
of (8) to (11), in which the second signaling data is
an S-TSID (Service based Transport Session De-
scription) in which information of file units included
in the presentation unit configuring the application is
recorded.

(14) The reception apparatus according to any one
of (8) to (13), in which

information of file units included in the presentation
unit is recorded in the second signaling data;

each piece of file unit information has recorded in an
associated relationship therein a group ID that is set
to presentation units to which the file belongs; and
the data processing section

executes a selection process of a cache target file
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based on the group ID.

(15) The reception apparatus according to any one
of (8) to (14), in which the communication section
receives the second signaling data through a broad-
casting wave.

(16) A transmission apparatus, including:

a packet in which application configuration data
is stored;

a data processing section configured to create
a packet in which first signaling data in which an
application size that is a data size of the appli-
cation and application link information that is link
information between applications are recorded
is stored; and

a communication section configured to transmit
the packet created by the data processing sec-
tion.

(17) The transmission apparatus according to (16),
in which the data processing section

further creates a packet in which second signaling
data in which a data size of each presentation unit
that is a component of an application and link infor-
mation between the presentation units are recorded
is stored; and

the communication section transmits the packet in
which the second signaling data is stored.

(18) The transmission apparatus according to (17),
in which the presentation unit

is a set of data configured from one or a plurality of
HTML (HyperText Markup Language) documents
and a data file to be outputted by applying the HTML
documents.

(19) A data processing method executed by a recep-
tion apparatus, including:

receiving, by a communication section, first sig-
naling data in which an application size that is a
data size of each of applications and application
link information that is link information between
the applications are recorded; and

comparing, by a data processing section, a
cache size that is a data size capable of being
stored in a storage section of the own apparatus
and a data size, acquired from the first signaling
data, of each of the applications that have a link
relationship with each other to determine one or
more cacheable applications as cache target
applications and executing a cache process in
a unit of an application.

(20) A data processing method executed by a trans-
mission apparatus, including:

creating, by a data processing section, a packet
in which application configuration data is stored,
and
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a packet in which first signaling data in which an
application size that is a data size of each of the
applications and application link information that
is link information between the applications are
recorded is stored; and

transmitting, by a communication section, the
packets created by the data processing section.

[0780] Further, the series of processes described in
the specification can be executed by hardware, software
or a composite configuration of the hardware and soft-
ware. Where the processes are executed by software, a
program in which the processing sequence is recorded
can be installed into a memory in a computer incorporat-
ed in hardware for exclusive user and executed or the
program can be installed and executed into and by a
general purpose computer that can execute various proc-
esses. For example, the program can recorded in ad-
vance in a recording medium. The program can be not
only installed from a recording medium into a computer
but also can be received through a network such as a
LAN (Local Area Network) or the Internet and installed
into a recording medium such as a built-in hard disk.
[0781] Itis to be noted that the various processes de-
scribed in the specification can be not only executed in
a time series in accordance with the description but also
executed in parallel or individually in response to a
processing capacity of an apparatus that performs the
processes or as occasion demands. Further, the term
system in the present specification signifies a logical ag-
gregation configuration of a plurality of apparatus and is
limited to a system in which apparatus of the components
are provided in the same housing.

[Industrial Applicability]

[0782] As described above, with the configuration of
the embodiment of the present disclosure, an apparatus
and a method are implemented which make it possible
to allow a reception apparatus to execute a cache proc-
essin a unit of an application or in a unit of a presentation
unit thereby to make it possible to achieve an application
execution process of high completeness.

[0783] In particular, the reception apparatus receives,
from a transmission apparatus, signaling data in which
an application size that is a data size of each application,
application link information, and a data size of each of
presentation units (PUs) that are application components
are recorded. The reception apparatus compares a
cache size thereof and a data size of each of the appli-
cations or the PUs with each other to determine each
cacheable application or PU as cache target data, and
executes a cache process in a unit of an application or
a PU.

[0784] By the present configuration, an apparatus and
a method are implemented which make it possible to al-
low a reception apparatus to execute a cache process in
a unit of an application or in a unit of a presentation unit
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thereby to make it possible to achieve an application ex-
ecution process of high completeness.

[Reference Signs List]
[0785]

10: Communication system

20: Transmission apparatus

21: Broadcasting server

22: Advertisement server

23: Data distribution server

30: Reception apparatus

31: TV

32: PC

33: Portable terminal

50: Signaling data

60: AV segment

70: Other data

110: Middleware

111: Communication section (PHY/MAC)
112: Signaling acquisition section
113: Signaling analysis section
114: Segment acquisition section
120: HTTP proxy server

121: Cache controlling section
122: Cache section

130: Data reproduction section
131: Reproduction controlling section
132: Application controlling section
133: Output controlling section
200: Application

210: Presentation unit (PU)
211: HTML file

212: Data file

213: Link

221: Entry document

450: Browser

451: Display processing section
452: Service worker (SW)

453: Cache

455, 456: Web page

751: Data processing section
752: Communication section
753: Storage section

771: Data processing section
772: Communication section
773: Storage section

774: Inputting section

775: Outputting section

801: CPU

802: ROM

803: RAM

804: Bus

805: Input/output interface

806: Inputting section

807: Outputting section

808: Storage section
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809: Communication section
810: Drive
811: Removable medium

Claims

1.

A reception apparatus, comprising:

a communication section configured to receive
first signaling data in which an application size
that is a data size of each application and appli-
cation link information that is link information be-
tween the applications are recorded; and

a data processing section configured to com-
pare a cache size that is a data size capable of
being stored in a storage section of the own ap-
paratus and a data size, acquired from the first
signaling data, of each of the applications that
have alink relationship with each other to deter-
mine one or more cacheable applications as
cache target applications and executes a cache
process in a unit of an application.

The reception apparatus according to claim 1,
wherein the first signaling data is configured such
that

correspondence data of a link source application 1D
and a link destination application ID is recorded as
application link information and

an application size is recorded in an associated re-
lationship with each application ID; and

the data processing section

acquires the link source application ID and the link
destination application ID from the application link
information of the first signaling data, and

acquires application size information recorded cor-
responding to each acquired application ID and de-
termines one or more cacheable applications as
cache target applications.

The reception apparatus according to claim 1,
wherein,

where a plurality of applications having a link rela-
tionship to each other exist,

the data processing section selects an initial execu-
tion application as the most preferential cache target
application and then successively selects cache tar-
get applications in accordance with a link order from
the initial execution application.

The reception apparatus according to claim 2,
wherein the application ID is an identifier including
an organization ID and an application main body ID.

The reception apparatus according to claim 1,
wherein the first signaling data is an application in-
formation table (AIT: Application Information Table)
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10.

1.

in which information of application units is recorded.

The reception apparatus according to claim 1,
wherein the communication section

receives the first signaling data through a broadcast-
ing wave.

The reception apparatus according to claim 1,
wherein the application is an application that exe-
cutes an advertisement outputting process.

The reception apparatus according to claim 1,
wherein the reception unit

receives second signaling data in which a data size
of a presentation unit that is a component of an ap-
plication is recorded, and

where the cache size is smaller than the data size
of one application,

the data processing section

refers to the second signaling data and compares
the data size of the presentation unit and the cache
size with each other, and

determines one or more presentation units having a
data size equal to or smaller than the cache size as
a cache target and executes a cache process in a
unit of a presentation unit.

The reception apparatus according to claim 8,
wherein the presentation unit

is a set of data configured from one or a plurality of
HTML (HyperText Markup Language) documents
and a data file to be outputted by applying the HTML
documents.

The reception apparatus according to claim 8,
wherein the second signaling data is configured such
that

correspondence data of a link source presentation
unit ID and a link destination presentation unit ID is
recorded as presentation unit link information, and
a presentation unit size is recorded in an associated
relationship with each presentation unit ID, and

the data processing section

acquires a link source presentation unit ID and a link
destination presentation unit ID from the presenta-
tion unitlink information of the second signaling data,
and

acquires the presentation unit size information re-
corded corresponding to each acquired presentation
unit ID and determines one or more cacheable pres-
entation units as a cache target application.

The reception apparatus according to claim 8,
wherein,

where a plurality of presentation units having a link
relationship to each other exist,

the data processing section

selects a presentation unit including an entry docu-
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13.
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15.

16.

17.

89

ment as the most preferential cache target presen-
tation unit and then successively selects cache tar-
get presentation units in accordance with a link order
from the presentation unit including the entry docu-
ment.

The reception apparatus according to claim 10,
wherein the presentation unit ID includes an appli-
cation main body ID by which an application belong-
ing to the presentation unit can be identified and a
group ID by which presentation units in the belonging
application can be identified individually.

The reception apparatus according to claim 8,
wherein the second signaling data is an S-TSID
(Service based Transport Session Description) in
which information of file units included in the pres-
entation unit configuring the application is recorded.

The reception apparatus according to claim 8,
wherein
information of file units included in the presentation
unit is recorded in the second signaling data;
each piece of file unit information has recorded in an
associated relationship therein a group ID that is set
to presentation units to which the file belongs; and
the data processing section
executes a selection process of a cache target file
based on the group ID.

The reception apparatus according to claim 8,
wherein the communication section

receives the second signaling data through a broad-
casting wave.

A transmission apparatus, comprising:

a packet in which application configuration data
is stored;

a data processing section configured to create
a packet in which first signaling data in which an
application size that is a data size of the appli-
cation and application link information that is link
information between applications are recorded
is stored; and

a communication section configured to transmit
the packet created by the data processing sec-
tion.

The transmission apparatus according to claim 16,
wherein the data processing section

further creates a packet in which second signaling
data in which a data size of each presentation unit
that is a component of an application and link infor-
mation between the presentation units are recorded
is stored; and

the communication section transmits the packet in
which the second signaling data is stored.
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The transmission apparatus according to claim 17,
wherein the presentation unit

is a set of data configured from one or a plurality of
HTML (HyperText Markup Language) documents
and a data file to be outputted by applying the HTML
documents.

A data processing method executed by a reception
apparatus, comprising:

receiving, by a communication section, first sig-
naling data in which an application size that is a
data size of each of applications and application
link information that is link information between
the applications are recorded; and

comparing, by a data processing section, a
cache size that is a data size capable of being
stored in a storage section of the own apparatus
and a data size, acquired from the first signaling
data, of each of the applications that have a link
relationship with each other to determine one or
more cacheable applications as cache target
applications and executing a cache process in
a unit of an application.

A data processing method executed by a transmis-
sion apparatus, comprising:

creating, by a data processing section, a packet
in which application configuration data is stored,
and

a packet in which first signaling data in which an
application size that is a data size of each of the
applications and application link information that
is link information between the applications are
recorded is stored; and

transmitting, by a communication section, the
packets created by the data processing section.
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